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50 Human Secreted Proteins 
Field of the Invention 

This invention relates to newly identified polynucleotides and the 
polypeptides encoded by these polynucleotides, uses of such polynucleotides and 
5 polypeptides, and their production. 

Background of the Invention 
Unlike bacterium, which exist as a single compartment surrounded by a 
membrane, human cells and other eucaryotes are subdivided by membranes into many 
functionally distinct compartments. Each membrane^bounded compartment, or 
10 organelle, contains different proteins essential for the function of the organelle. The 
cell uses "sorting signals," which are amino acid motifs located within the protein, to 
target proteins to particular cellular organelles. 

One type of sorting signal, called a signal sequence, a signal peptide, or a 
leader sequence, directs a class of proteins to an organelle called the endoplasmic , 
1 5 reticulum (ER). The ER separates the membrane-bounded proteins from all other 
types of proteins. Once localized to the ER, both groups of proteins can be further 
directed to another organelle called the Golgi apparatus. Here, the Golgi distributes 
the proteins to vesicles, including secretory vesicles, the cell membrane, lysosomes, 

and the other organelles. 

20 Proteins targeted to the ER by a signal sequence can be released into the 

extracellular space as a secreted protein. For example, vesicles containing secreted 
proteins can fuse with the cell membrane and release their contents into the 
extracellular space - a process called exocytosis. Exocytosis can occur constitutively 
or after receipt of a triggering signal. In the latter case, the proteins are stored in 

25 secretory vesicles (or secretory granules) until exocytosis is triggered. Similarly, 
proteins residing on the cell membrane can also be secreted into the extracellular 
space by proteolytic cleavage of a "linker' holding the protein to the membrane. 

Despite the great progress made in recent years, only a small number of genes 
encoding human secreted proteins have been identified. These secreted proteins 

30 include the commercially valuable human insulin, interferon. Factor VIII. human 
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growth hormone, tissue plasminogen activator, and erythropoeitin. Thus, in light of 
the pervasive role of secreted proteins in human physiology, a need exists for 
identifying and characterizing novel human secreted proteins and the genes that 
encode them. This knowledge will allow one to detect, to treat, and to prevent 
5 medical diseases, disorders, and/or conditions by using secreted proteins or the genes 
that encode them. 

Summary of the Invention 

The present invention relates to novel polynucleotides and the encoded 
10 polypeptides. Moreover, the present invention relates to vectors, host cells, 

antibodies, and recombinant and synthetic methods for producing the polypeptides 
and polynucleotides. Also provided are diagnostic methods for detecting diseases, 
disorders, and/or conditions related to the polypeptides and polynucleotides, and 
therapeutic methods for treating such diseases, disorders, and/or conditions. The 
15 invention further relates to screening methods for identifying binding partners of the 
polypeptides. 

Detailed Description 

Definitions 

20 The following definitions are provided to facilitate understanding of certain 

terms used throughout this specification. 

In the present invention, "isolated" refers to material removed from its original 
environment (e.g., the natural environment if it is naturally occurring), and thus is 
altered "by the hand of man" from its natural state. For example, an isolated 
25 polynucleotide could be part of a vector or a composition of matter, or could be 
contained within a cell, and still be "isolated" because that vector, composition of 
matter, or particular cell is not the original environment of the polynucleotide. The 
term "isolated" does not refer to genomic or cDNA libraries, whole cell total or 
mRNA preparations, genomic DNA preparations (including those separated by 
30 electrophoresis and transferred onto blots), sheared whole cell genomic DNA 
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preparations or other compositions where the art demonstrates no distinguishing 
features of the polynucleotide/sequences of the present invention. 

In the present invention, a "secreted" protein refers to those proteins capable 
5 of being directed to the ER, secretory vesicles, or the extracellular space as a result of 
a signal sequence, as well as those proteins released into the extracellular space 
without necessarily containing a signal sequence. If the secreted protein is released 
into the extracellular space, the secreted protein can undergo extracellular processing 
to produce a "mature" protein. Release into the extracellular space can occur by many 
10 mechanisms, including exocytosis and proteolytic cleavage. 

In specific embodiments, the polynucleotides of the invention are at least 15, 
at least 30, at least 50, at least 100, at least 125, at least 500, or at least 1000 
continuous nucleotides but are less than or equal to 300 kb. 200 kb, 100 kb, 50 kb, 15 
kb, 10 kb, 7.5 kb, 5 kb, 2.5 kb, 2.0 kb, or 1 kb, in length. In a further embodiment, 
15 polynucleotides of the invention comprise a portion of the coding sequences, as 
disclosed herein, but do not comprise all or a portion of any intron. In another 
embodiment, the polynucleoddes comprising coding sequences do not contain coding 
sequences of a genomic flanking gene (i.e., 5' or 3' to the gene of interest in the 
.enome). In other embodiments, the polynucleotides of the invention do not contain 
20 the coding sequence of more than 1000, 500, 250, 100, 50, 25, 20, 15, 10, 5, 4, 3, 2, or 

1 genomic flanking gene(s). 

As used herein, a "polynucleotide" refers to a molecule having a nucleic acid 
sequence contained in SEQ ID NO:X or the cDNA contained within the clone 
deposited with the ATCC. For example, the polynucleotide can contain the 
95 nucleotide sequence of the full length cDNA sequence, including the 5' and 3' 

untranslated sequences, the coding region, with or without the signal sequence, the 
secreted protein coding region, as well as fragments, epitopes, domains, and variants 
of the nucleic acid sequence. Moreover, as used herein, a "polypeptide" refers to a 
molecule having the translated amino acid sequence generated from the 
30 polynucleotide as broadly defined. 
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• rh, full tenth sequence identified as SEQ ID NO:X 
In the present invention, the full tengtn se 4 

c , rtn nined in multiple clones (contig 
was often generated by overlapping sequences contained mm 

•• „«n nr most of the sequence for SEQ ID 
analysis). A representative clone containing all or most q 

~ r^iilrnre Collection ( ATCC ). AS 
NO X was deposited with the American Type Culture Cone 

r- ^ u , . ^DNA Clone ID adentifier) and the 
shown in Table 1, each clone is identified by a cDNA Clone i 

• -kj hpr The ATCC is located at 10801 University Boulevard, 
ATCC Deposit Number. TheM^^ lu nttnt be 
\r ■ ■ ,ni 10 2209 USA. The ATCC deposit was made pursuant to the 
Manassas, Virginia 201 10-22Uy, uift 

terms of the Budapest Treaty on the international recognition of *• 

microorganisms for purposes of patent procedure. 

. ;.. p o lyn uc 1 eo ti oe"of, h eprese„ t i„ven ti ona 1 soinc 1 uues,hose 

.... <:trineent hybridization conditions, to 

polynucleotides capable of hybndinng, under stnn^n y 
sequences contained in SEQ ID SOX *e complement thereof, or th 

. uu i-rrr "Strmaent hybridization condiuons refers to an 
fV.*. flone deposited with the ATCC. Mimgem y 

me clone depos ^ 5x ssc 

OV cmi g ht incubation a. 42 degree C ^ ^ 

,->.;n mM NaCl 75 mM trisodjum citrate), 50 rruvt soui f 

(750 mM Nact, nn denatured, sheared salmon 

Denhardfs solution, 10% dextran sulfate, and 20 ug/rol . 

v .k. filters in 0 lx SSC at about 65 degree C. 
sperm DNA, followed by washing the filters in U. 1 X 

Also contemplated are nude* acid molecules that hybrid,* to the 
pol yn uc^des of le present — a, lower str.gency 
0 ChLges in the stringency of hybridan and signal detection are pnmanly 

percenuges of formamide result in lowered stringency); sa,, conditions, or 

= l. lower stridency conditions include an overnight 

temperature. For example, lower string = ^ 

incubation at 37 degree C in a solution comprising 6X SSPE (20X 
25 o,M Na„,PO,, 0.02M EDTA. P H 7.4), 0.5* SDS, 30% ~de « 
salmon sperm blocking DNA; followed by washes a, 50 degree C with 1XS PE, 
L SDS. M addition, to achieve even lower stringency, washes perform 

• k at higher salt concentrations (e.g. 5X 

following stringent hybridization can be done at higher 

■ • «i„ the above conditions may be accomplished through the 
Note that variations m the aoove 

f blocking reagents used to suppress 

inclusion and/or substituuon of alternate blocking . 
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background in hybridization experiments. Typical blocking reagents include 
Denhardt's reagent, BLOTTO, heparin, denatured salmon sperm DNA, and 
commercially available proprietary formulations. The inclusion of specific blocking 
reagents may require modification of the hybridization conditions described above, 
5 due to problems with compatibility. 

Of course, a polynucleotide which hybridizes only to polyA+ sequences (such 
as any 3' terminal polyA+ tract of a cDNA shown in the sequence listing), or to a 
complementary stretch of T (or U) residues, would not be included in the definition of 
"polynucleotide," since such a polynucleotide would hybridize to any nucleic acid 
10 molecule containing a poly (A) stretch or the complement thereof (e.g., practically 
any double-stranded cDNA clone generated using oligo dT as a primer). 

The polynucleotide of the present invention can be composed of any 
polyribonucleotide or polydeoxribonucleotide, which may be unmodified RNA or 
DNA or modified RNA or DNA. For example, polynucleotides can be composed of 
15 single- and double-stranded DNA, DNA that is a mixture of single- and double- 
stranded regions, single- and double-stranded RNA, and RNA that is mixture of 
single- and double-stranded regions, hybrid molecules comprising DNA and RNA 
that may be single-stranded or, more typically, double-stranded or a mixture of single- 
and double-stranded regions. In addition, the polynucleotide can be composed of 
20 triple-stranded regions comprising RNA or DNA or both RNA and DNA. A 
polynucleotide may also contain one or more modified bases or DNA or RNA 
backbones modified for stability or for other reasons. "Modified" bases include, for 
example, tritylated bases and unusual bases such as inosine. A variety of 
modifications can be made to DNA and RNA; thus, "polynucleotide" embraces 
25 chemically, enzymatically, or metabolically modified forms. 

The polypeptide of the present invention can be composed of amino acids 
joined to each other by peptide bonds or modified peptide bonds, i.e., peptide 
isosteres, and may contain amino acids other than the 20 gene-encoded amino acids. 
The polypeptides may be modified by either natural processes, such as 
30 posttranslational processing, or by chemical modification techniques which are well 
known in the art. Such modifications are well described in basic texts and in more 
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detailed monographs, as well as in a voluminous research literature. Modifications 
can occur anywhere in a polypeptide, including the peptide backbone, the amino add 
side-chains and the amino or carboxyl termini. It will be appreciated that the same 
type of modification may be present in the same or varying degrees at several sites in 
a given polypeptide. Also, a given polypeptide may contain many types of 
modifications. Polypeptides may be branched , for example, as a result of 
ubiquitination, and they may be cyclic, with or without branching. Cyclic, branched, 
and branched cyclic polypeptides may result from ^translation natural processes or 
may be made by synthetic methods. Modifications include acetylation, acylation, 
ADP-ribosylation, amidation, covalent attachment of flavin, covalent attachment of a 
heme moiety, covalent attachment of a nucleotide or nucleotide derivative, covalent 
attachment of a lipid or lipid derivative, covalent attachment of phosphotidylinositol, 
cross-linking, cyclizauon, disulfide bond formation, demethylation, formation of 
covalent cross-links, formation of cysteine, formation of pyroglutamate, formylation, 
15 gamma-carboxylation, glycosylate, GPI anchor formation, hydroxylation, 

iodination. methylation, myristoylation, oxidation, pegylation, proteolytic processing, 
phosphorylation, prenylation, racemization, selenoylation, sulfation, transfer-RNA 
mediated addition of amino acids to proteins such as arginylation, and ubiquitination. 
(See, for instance, PROTEINS - STRUCTURE AND MOLECULAR PROPERTIES, 
2nd Ed T E. Creighton,W. H. Freeman and Company, New York (1993); 
POSTTRANSLATIONAL COVALENT MODIFICATION OF PROTEINS, B. C. 
Johnson, Ed., Academic Press, New York, pgs. 1-12 (1983); Seifter et al., Meth 
Enzymol 182:626-646 (1990); Rattan et al., Ann NY Acad Sci 663:48-62 ( 1992).) ^ 
"SEQ ID NO:X" refers to a polynucleotide sequence while "SEQ ID NO:Y" 
refers to a polypeptide sequence, both sequences identified by an integer specified in 



20 



25 



30 



Table 1. 

"A polypeptide having biological activity" refers to polypeptides exhibiting 
activity similar, but not necessarily identical to, an activity of a polypeptide of the 
present invention, including mature forms, as measured in a particular biologtcal 
assay, with or without dose dependency. In the case where dose dependency does 
exist it need not be identical to that of the polypeptide, but rather substantially similar 
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15 



20 



25 



to the dose-dependence in a given activity as compared to the polypeptide of the 
present invention (i.e., the candidate polypeptide will exhibit greater activity or not 
more than about 25-fold less and, preferably, not more than about tenfold less 
activity, and most preferably, not more than about three-fold less activity relative to 
the polypeptide of the present invention.) 

Many proteins (and translated DNA sequences) contain regions where the 
amino acid composition is highly biased toward a small subset of the available 
residues. For example, membrane spanning domains and signal peptides (which are 
also membrane spanning) typically contain long stretches where Leucine (L), Vahne 
(V) Alanine (A), and Isoleucine (I) predominate. Poly-Adenosine tracts (polyA) at 
the end of cDNAs appear in forward translations as poly-Lysine (poly-K) and poly- 
Phenylalanine (poly-F) when the reverse complement is translated. These regions are 
often referred to as "low complexity" regions. 

Such regions can cause database similarity search programs such as BLAST to 
find high-scoring sequence matches that do not imply true homology. The problem is 
exacerbated by the fact that most weight matrices (used to score the alignments 
venerated by BLAST) give a match between any of a group of hydrophobic ammo 
Icids (L,V and I) that are commonly found in certain low complexity regions almost 
as high a score as for exact matches. 

In order to compensate for this, BLASTX.2 (version 2.0a5MP-WashU) 
employs two filters ("seg" and "xnu") which "mask" the low complexity regions m a 
particular sequence. These filters parse the sequence for such regions, and create a 
new sequence in which the amino acids in the low complexity region have been 
replaced with the character "X" This is then used as the input sequence (sometimes 
referred to herein as "Query" and/or "Q") to the BLASTX program. While this 
regime helps to ensure that lugh-scoring matches represent true homology, there is a 
negative consequence in that the BLASTX program uses the query sequence that has 
been masked by the filters to draw alignments. 

Thus, a stretch of "X"s in an alignment shown in the following application 
, does not necessarily indicate that either the underlying DNA sequence or the 
translated protein sequence is unknown or uncertain. Nor is the presence of such 
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stretches meant to indicate that the sequence is identical or not identical to the 
sequence disclosed in the alignment of the present invention. Such stretches may 
simply indicate that the BLASTX program masked amino acids in that region due to 
the detection of a low complexity region, as defined above. In all cases, the reference 
sequences) (sometimes referred to herein as "Subject", "Sbjcf. and/or "S") indicated 
in the specification, sequence table (Table 1 ), and/or the deposited clone is (are) the 
definitive embodiment(s) of the present invention, and should not be construed as 
limiting the present invention to the partial sequence shown in an alignment, unless 
specifically noted otherwise herein. 

Pol ynucleotide and Pol y p - pt^s of the T" ventio ' 1 



15 



FEATURES OF PROTEIN ENCODED BY GENE NO: 1 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Soares_fetal_liver_spleen_lNFLS_Sl; Rejected Kidney, lib 

4. 

Many polynucleotide sequences, such as EST sequences, are publicly 
20 available and accessible through sequence databases. Some of these sequences are 

related to SEQ ID NO: 1 1 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
25 are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1410 of SEQ ID NO:l 1. b 
is an inteeer of 15 to 1424, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 1 1, and where b is greater than or equal to a 



30 



+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 2 



WO 00/58496 



PCT/USOO/07722 



The computer algorithm BLASTX has been used to determine that the 
translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
gil3 184389 (all information available through the recited accession number is 
incorporated herein by reference, see for example, Biochem. Biophys. Res. Commun. 
246 (3), 570-577 (1998)) which is described therein as "cAMP-specific 
phosphodiesterase 8A [Homo sapiens]". A partial alignment demonstrating the 
observed homology is shown immediately below. 
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40 
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>gi| 3 184389 (AFO56490) cAMP-specif ic phosph ^ITl 
>pir| JW0088I JW0088 cAMP-specific phosphodiesterase lfc<- J . .l . * . 

' ^ - Human >sp| O60658 | O60658 CAMP-SPECIFIC PHOSPHODIESTERASE 8A 

(FRAGMENT) . 
Length =713 

Plus Strand HSPs: 

Score = 1939 (682.6 bits). Expect = ^e-199 P * J-J*" 1 ^ = +1 
Identities = 366/367 (99%), Positives = 367/367 (100%), Frame 



Q 

S 

Q 
S 
Q 
s 
Q 
s 
Q 
S 
Q 
S 
Q 



1 

343 
181 
403 
361 
4 63. 
541 
523 
721 
583 
901 
643 
1081 
703 



==== 

. irvrFAHFGICEFLHCSESTIjRSV^QIIEANYHSSI^^HNSTHSADVLHATAYFliSKERIK 

ETLDPIDEVAALIAATIHDVDHPGRTNSFLCNAGSELAILYNI^AVIjES 
rnr>K(~NTFKNMERNDYRTLRQGI IDMVLATEMTKHFEHVNKFVNS INKPLATL.EENGETD 

SivrSRTPQTOTLIKRMLIKCADVSNPCRPLQVCIEWAARISEEYFSQTDEEKQQ 

GLPVVKPVFDRNTCS I PKSQI S F I DYF ITDMFDAWDAFVDL PDLMQHLDNNFKYWKGLDE 

GLP^S^cilPKSQISFIDYFITbMFDAWDAFVDLPD^ 

GLPV^WDR^cilPKsSlSFIDYFITDMFDAWDAFVDLPD^QHLD 

MKLRNLR 1101 
MKLRNLR 
MKLRNLR 7 09 



180 
402 
360 
462 
540 
522 
720 

582 

900 

642 

1080 

702 
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sequence 



The segment of gi!3184389 that is shown as "S" above is set out in the 
listing as SEQ ID NO. 1 1 1. Based on the structural similarity these 
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homologous polypeptides are expected to share at least some biological activities. 
Such activities are known in the art, some of which are described elsewhere herein. 
Assays for determining such activities are also known in the art, some of which have 
been described elsewhere herein. 
5 Preferred polypeptides of the invention comprise a polypeptide having the 

amino acid sequence set out in the sequence listing as SEQ ID NO. 1 12 which 
corresponds to the "Q" sequence in the alignment shown above (gaps introduced in a 
sequence by the computer are, of course, removed). 

It has been discovered that this gene is expressed primarily in the following 

10 tissues/cDNA libraries - Soares_multiple_sclerosis_2NbHMSP; Morton Fetal 

Cochlea; NCI_CGAP_GCB 1 ; Soares_NhHMPu_Sl; Bone marrow; Soares infant 
brain 1NIB and to a lesser extent in H. hypothalamus, frac A; Human Lung; HSA 172 
Cells; Human Skin Tumor; Synovial IL-l/TNF stimulated; human corpus colosum; 
Soares_fetalJieart_NbHH19W; Soares_fetal_liver_spleen_lNFLS_Sl; H. Kidney 

15 Cortex, subtracted; Human Whole Brain #2 - Oligo dT > 1.5Kb; 

Soares_fetalJung_NbHL19W; Synovial hypoxia; Human Infant Brain; Human 
Hypothalmus,Schizophrenia; Human Hippocampus; Liver, Hepatoma; Bone Marrow 
Stromal Cell, untreated; Soares breast 2NbHBst; Human Whole Six Week Old 
Embryo; H. Frontal cortex,epileptic,re-excision; Colon Normal II; Human Placenta; 

20 Human Bone Marrow, treated and Hodgkin's Lymphoma II. 

The gene encoding the disclosed cDNA is believed to reside on chromosome 
15. Accordingly, polynucleotides related to this invention are useful as a marker in 
linkage analysis for chromosome 15. 

The tissue distribution in bone marrow cells and tissues suggests that the 

25 protein product of this clone is useful for the treatment and diagnosis of 

hematopoietic related disorders such as anemia, pancytopenia, leukopenia, 
thrombocytopenia or leukemia since stromal cells are important in the production of 
cells of hematopoietic lineages. The uses include bone marrow cell ex- vivo culture, 
bone marrow transplantation, bone marrow reconstitution, radiotherapy or 

30 chemotherapy of neoplasia. The gene product may also be involved in lymphopoiesis, 
therefore, it can be used in immune disorders such as infection, inflammation, allergy, 
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immunodeficiency etc. In addition, this gene product may have commercial utility in 
the expansion of stem cells and committed progenitors of various blood lineages, and 
in the differentiation and/or proliferation of various cell types, suggests the protein 
product of this clone is useful for the detection, treatment, and/or prevention of 
neurodegenerative disease states, behavioral disorders, or inflammatory conditions 
which include, but are not limited to Alzheimer's Disease, Parkinson's Disease, 
Huntington's Disease, Tourette Syndrome, meningitis, encephalitis, demyelinating 
diseases, peripheral neuropathies, neoplasia, trauma, congenital malformations, spinal 
cord injuries, ischemia and infarction, aneurysms, hemorrhages, schizophrenia, 
mania, dementia,- paranoia, obsessive compulsive disorder, depression, panic disorder, 
learning disabilities, ALS, psychoses, autism, and altered behaviors, including 
disorders in feeding, sleep patterns, balance, and perception. In addition, elevated 
expression of this gene product in regions of the brain suggests it plays a role in 
normal neural function. 
1 5 Moreover, the expression within fetal tissue and other cellular sources marked 

by proliferating cells (i.e., infant brain, skin tumor, etc.) suggests this protein may 
play a role in the regulation of cellular division, and may show utility in the diagnosis, 
treatment, and/or prevention of developmental diseases and disorders, cancer, and 
other proliferative conditions. Similarly, developmental tissues rely on decisions 
20 involving cell differentiation and/or apoptosis in pattern formation. Dysregulation of 
apoptosis can result in inappropriate suppression of cell death, as occurs in the. 
development of some cancers, or in failure to control the extent of cell death, as is 
believed to occur in acquired immunodeficiency and certain neurodegenerative 
disorders, such as spinal muscular atrophy (SMA). Therefore, the polynucleotides and 
25 polypeptides of the present invention are useful in treating, detecting, and/or . 

preventing said disorders and conditions, in addition to other types of degenerative 
conditions. Thus this protein may modulate apoptosis or tissue differentiation and 
would be useful in the detection, treatment, and/or prevention of degenerative (i.e. 
multiple sclerosis, etc.) or proliferative conditions and diseases. The protein is useful 
30 in modulating the immune response to aberrant polypeptides, as may exist in 

proliferating and cancerous cells and tissues. The protein can also be used to gain new 
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insight into the regulation of cellular growth and proliferation. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
5 available and accessible through sequence databases. Some of these sequences are 

related to SEQ ID NO: 12 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
10 are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 2370 of SEQ ID NO: 12, b 
is an integer of 15 to 2384, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 12, and where b is greater than or equal to a 



FEATURES OF PROTEIN ENCODED BY GENE NO: 3 

The computer algorithm BLASTX has been used to determine that the 
translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
20 gii2661 164 (all information available through the recited accession number is 

incorporated herein by reference, see for example J. Cell Biol. 138 (6), 1289-1301 
(1997)) which is described therein as "HZW10 [Homo sapiens]". A partial alignment 
demonstrating the observed homology is shown immediately below. 

25 >gi | 2661164 H2W10 [Homo sapiens] 



+ 14. 



15 



Length =77 9 



Plus Strand HSPs : 



30 



Score = 880 (309.8 bits), Expect = 2.6e-148, Sum P(2) = 2.6e-148 
Identities = 173/175 (98%), Positives = 174/175 (99%) , Frame = +3 



35 



S: 



336 ESELLERLSSARNFSNMDDEEI\nf SAASKAV^ 515 

+ ELLERLSSARNFSNMDDEENYSAASKAVRQVLHQLKRLGIWQDVLPWIYCKAMGTL 
597 KGELLERLSSARNFSNMDDEENYSAASKAVRQV^ 656 



Q: 



516 LNT AI S EVI GK I T AL.ED I S TEDGDRL YS L C KTVMDEG PQVF A P L S EE S KNKK YQEEV PVY 69 5 
IOTAISEVIGKITALEDISTEDGDRLYSLCKTVMDEGPQVFAPLSEESKNKKYQEEVPVY 
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S: 657 LNTAISEVIGKITALEDISTEDGDRLYSLCKTVMDEGPQVFAPLSEESKNKKYQEEVPVY 716 

Q: 696 VPKWI^FKELMMMLQASLQEIGDR^^ 860 
VPKWMPFKELMMMLQASLQEIGDRWADGKGPLAAAFSSSEVKALIRALFQNTERR 
5 S: 717 VPKWMPFKELMMMI^ASLQEIGDRWADGKGPLAAA 771 

Score = 595 (209. 5 bits), Expect = 2.6e-148, Sum P(2) = 2.6e-148 
Identities = 112/113 (99%), Positives = 113/113 (100%), Frame = +1 

]0 Q: 1 ELMEI^YQTLLEATTSSDQCAVQLFYSVRNIFHLFHDWPTYKKEKrLQKLPQI^IHHNN 180 

+ LME LAYQTL LEATT S S DQC AVQ LF Y S VRN I FHLFHD WPT YHKENLQKL PQ LAA I HHNN 
S: 4 85 KI21EI^YQTLLEATTSSDQCAVQLFYSVRNIFHLFHDWPTYHKENLQK1,PQLAAIHH^ 54 4 

Q: 181 CMYIAHHLLTLGHQFRLRLAPILCDGTATFVDLVPGFRRLGTECFLAQMRAQK 33 9 
1 5 CMYIAHHLLTLGHQFRLRLAPI LC DGT ATF VD L VPGF RRLGT EC F LAQMRAQ K 

S: 545 CmiAHHLLTLGHQF^RLAPILCDGTATFVDLVPGFRRLGTECFLAQMRAQK 597 

The segments of gil2661 164 that are shown as "S" above are set out in the 
sequence listing as SEQ ID NO. 1 13 and SEQ ID NO. 1 15. Based on the structural 
20 similarity these homologous polypeptides are expected to share at least some 

biological activities. Such activities are known in the art, some of which are described 
elsewhere herein. Assays for determining such activities are also known in the art, 
some of which have been described elsewhere herein. 

Preferred polypeptides of the invention comprise a polypeptide having the 
25 amino acid sequence set out in the sequence listing as SEQ ID NO. 1 14 and/or SEQ 
ID NO. 116 which correspond to the "Q" sequences in the alignment shown above 
(gaps introduced in a sequence by the computer are, of course, removed). 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Soares fetal liver spleen 1NFLS and to a lesser extent in 
30 Soares_NhHMPu_Sl; Human Testes; H. hypothalamus, frac A; Human Synovium; H 
Female Bladder, Adult; LNCAP prostate cell line; Human Chondrosarcoma; 
Epithelial-TNFa and INF induced; Stratagene pancreas (#937208); Macrophage (GM- 
CSF treated); Human T-Cell Lymphoma and Soares infant brain 1ND3. 

The gene encoding the disclosed cDN A is believed to reside on chromosome 
35 11. Accordingly, polynucleotides related to this invention are useful as a marker in 
linkage analysis for chromosome 1 1 . 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
63 as residues: Phe-55 to Gln-60, Val-78 to Asn-87. 



BNSDOCID: <WO 005S*96A1J_> 



WO 00/58496 



PCT/US00/07722 



The tissue distribution in fetal liver/spleen suggests the protein product of this 
clone is useful for the treatment and diagnosis of hematopoietic related disorders such 
as anemia, pancytopenia, leukopenia, thrombocytopenia or leukemia since stromal 
cells are important in the production of cells of hematopoietic lineages. The uses 
5 include bone marrow cell ex- vivo culture, bone marrow transplantation, bone 

marrow reconstitution, radiotherapy or chemotherapy of neoplasia. The gene product 
may also be involved in lymphopoiesis, therefore, it can be used in immune disorders 
such as infection, inflammation, allergy, immunodeficiency etc. In addition, this gene 
product may have commercial utility in the expansion of stem cells and committed 
10 progenitors of various blood lineages, and in the differentiation and/or proliferation of 
various cell types. Moreover, the expression within fetal tissue and other cellular 
sources marked by proliferating cells, combined with the strong homology to the 
HZW10 protein suggests this protein may play a role in the regulation of cellular 
division, and may show utility in the diagnosis, treatment, and/or prevention of 
15 developmental diseases and disorders, cancer, and other proliferative conditions. 
Similarly, developmental tissues rely on decisions involving cell differentiation 
and/or apoptosis in pattern formation. Dysregulation of apoptosis can result in 
inappropriate suppression of cell death, as occurs in the development of some cancers, 
or in failure to control the extent of cell death, as is believed to occur in acquired 
20 immunodeficiency and certain neurodegenerative disorders, such as spinal muscular 
atrophy (SMA). Therefore, the polynucleotides and polypeptides of the present 
invention are useful in treating, detecting, and/or preventing said disorders and 
conditions, in addition to other types of degenerative conditions. Thus this protein 
may modulate apoptosis or tissue differentiation and would be useful in the detection, 
25 treatment, and/or prevention of degenerative or proliferative conditions and diseases 
(i.e., by serving as an antagonist of cellular division, either directly, or indirectly, such 
as through the use of antibodies directed against the present invention). The protein is 
useful in modulating the immune response to aberrant polypeptides, as may exist in 
proliferating and cancerous cells and tissues. The protein can also be used to gain new 
30 insight into the regulation of cellular growth and proliferation. Protein, as well as, 
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antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
5 related to SEQ ID NO: 13 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
10 general formula of a-b, where a is any integer between 1 to 1403 of SEQ ID NO: 13, b 
is an integer of 15 to 1417, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 13, and where b is greater than or equal to a 
+ 14. 

15 FEATURES OF PROTEIN ENCODED BY GENE NO: 4 

The computer algorithm BLASTX has been used to determine that the 

translation product of this gene shares sequence homology with, as a non-limiting 

example, the sequence accessible through the following database accession no. 

gil288145 (all information available through the recited accession number is 
20 incorporated herein by reference) which is described therein as "putative ORF [Homo 

sapiens]". A partial alignment demonstrating the observed homology is shown 

immediately below. 

>gi | 288145 put. ORF [Homo sapiens] >pir | 13 8022 | 13 8022 hypothetical protein 

25 - 

human 

Length = 19 6 
Plus Strand HSPs : 

30 

Score = 263 (92.6 bits), Expect = 3.9e-22. P = 3 . 9e-22 
Identities = 52/72 (72%), Positives = 55/72 (76%), Frame = +3 

Q: 1053 R SGVQDQ PDQHG ET P S LLK I QKLAGHGG AC L * SQZXXXXXQ ENC LNPGG RGC S E PR SCHC 1232 
35 RSGVQD P QHG+ PS LLK I Q + LAGHGG CL SQ QEN LN GGRGCSEP+S C 

S: 5 RSGVQD Y PGQHGKI P S LL K I QELAGHGGRC LQ SQ L L RRLR Q ENHLN S GGRGC S E PKS HLC 64 

Q: 1233 TPAWVTEQDSVS 12 6 8 
PAWVTE DSVS 
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S: 65 IPAWVTEGDSVS 7 6 



The segment of gil288 145 that is shown as "S" above is set out in the sequence 
listing as SEQ ID NO. 1 17 . Preferred polypeptides of the invention comprise a 
5 polypeptide having the amino acid sequence set out in the sequence listing as SEQ ID 
NO. 1 18 which corresponds to the "Q" sequence in the alignment shown above (gaps 
introduced in a sequence by the computer are, of course, removed). 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Human Rhabdomyosarcoma. 
10 Many polynucleotide sequences, such as EST sequences, are publicly 

available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 14 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
1 5 would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1278 of SEQ ID NO: 14, b 
is an integer of 15 to 1292, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 14, and where b is greater than or equal to a 
20 +14. . 

FEATURES OF PROTEIN ENCODED BY GENE NO: 5 

It has been discovered that this gene is expressed primarily in LNCAP prostate 

cell line. . 

25 Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 

65 as residues: Thr-4 to His- 10. 

Many polynucleotide sequences, such as EST sequences, are publicly 

available and accessible through sequence databases. Some of these sequences are 

related to SEQ ID NO: 15 and may have been publicly available prior to conception of 
30 the present invention. Preferably, such related polynucleotides are specifically 

excluded from the scope of the present invention. To list every related sequence 
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would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 2590 of SEQ ID NO: 15, b 
is an integer of 15 to 2604, where both a and b correspond to the positions of 
5 nucleotide residues shown in SEQ ID NO: 15, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 6 

It has been discovered that this gene is expressed primarily in the following 
10 tissues/cDNA libraries: Stratagene ovarian cancer (#937219) and to a lesser extent in 
Soares_testis_NHT; Human T-cell lymphoma,re-excision; Human Skin Tumor; 
Human Tonsils, Lib 2; H. Meningima, Ml; H. Frontal cortex,epiIeptic,re-excision; 
Human 8 Week Whole Embryo; Nine Week Old Early Stage Human and Soares fetal 
liver spleen 1NFLS. 

15 Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 

66 as residues: Ser-35 to Thr-42, Pro-66 to Arg-74. 

When tested against K562 leukemia cell lines, supernatants removed from 
cells containing this gene activated the ISRE assay. Thus, it is likely that this gene 
activates leukemia cells through the Jak-STAT signal transduction pathway. The 

20 i'riterferon-sensiiive response element is a promoter element found upstream of many 
genes which are involved in the Jak-STAT pathway. The Jak-STAT pathway is a 
large, signal transduction pathway involved in the differentiation and proliferation of 
cells. Therefore,activation of the Jak-STAT pathway, reflected by the binding of the 
ISRE element, can be used to indicate proteins involved in the proliferation and 

25 differentiation of cells. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 1 6 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 

30 excluded from the scope of the present invention. To list every related sequence 

would be cumbersome. Accordingly, preferably excluded from the present invention 



3NSDOCID: <WO_005S496A1 J_> 



WO 00/58496 



PCT/USOO/07722 



18 

are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 2245 of SEQ ID NO: 16, b 
is an integer of 15 to 2259, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 16, and where b is greater than or equal to a 
5+14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 7 

It has been discovered that this gene is expressed primarily in Human 
Thymus. 

10 Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 

67 as residues: Thr-69 to Leu-75. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 17 and may have been publicly available prior to conception of 

15 the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1521 of SEQ ID NO: 17, b 

20 is an integer of 15 to 1535, where both a and b correspond to the positions of 

nucleotide residues shown in SEQ ID NO: 17, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 8 

25 The computer algorithm BLASTX has been used to determine that the 

translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
gi!288145 (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as "putative ORF [Homo 

30 sapiens]". A partial alignment demonstrating the observed homology is shown 
immediately below. 
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>gi|288145 put. OP.F [Homo sapiens] >pir 1 13 8022 1 13 8022 hypothetical protein 



15 



20 



human 

Length = 196 



Plus Strand HSPs : 

Score = 263 (92.6 bits). Expect = 3.9e-22. P = 3.9e-22 
10 Identities = 52/72 (72%). Positives = 55/72 (76%). Frame - +3 

O- 1053 RSGVQDQPDQHGETPSLLKIQKLAGHGGACL'SQXXXXXXQENCLNPGGRGCSEPRSCHC 1232 
RSGVQD P QHG+ PSLLKIQ+LAGHGG CL SQ QEN LN GGRGCSEP+S C 



RSGVQD P QHG+ PSLLKIQ+WU*"^ ^ " 

S: 5 RSGVQDYPGQHGKIPSLLKIQELAGHGGRCLQSQLLRRLRQENHLNSGGRGCSEPKSHLC 64 



Q: 1233 TPAWVTEQDSVS 12 68 

PAWVTE DSVS 
S: 65 IPAWVTEGDSVS 7 6 



The segment of gil288 145 that is shown as "S" above is set out in the sequence 
listing as SEQ ID NO. 1 19 . Preferred polypeptides of the invention comprise a 
polypeptide having the amino acid sequence set out in the sequence listing as SEQ ID 
NO. 120 which corresponds to the "Q" sequence in the alignment shown above (gaps 
introduced in a sequence by the computer are, of course, removed). 
25 It has been discovered that this gene is expressed primarily in the following 

tissues/cDNA libraries: Human Rhabdomyosarcoma. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 18 and may have been publicly available prior to conception of 
30 the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1278 of SEQ ID NO: 18, b 
35 is an integer of 15 to 1292, where both a and b correspond to the positions of 

nucleotide residues shown in SEQ ID NO: 1 8, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 9 
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10 



It has been discovered that this gene is expressed primarily in Human Testes 

Tumor. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 19 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b. where a is any integer between 1 to 1036 of SEQ ID NO: 19, b 
is an integer of 15 to 1050, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 19, and where b is greater than or equal to a 
+ 14. 



15 FEATURES OF PROTEIN ENCODED BY GENE NO: 10 

It has been discovered that this gene is expressed primarily in Human Adult 

Pulmonary. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 

20 related to SEQ ID NO:20 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 

25 general formula of a-b, where a is any integer between 1 to 2143 of SEQ ID NO:20, b 
is an integer of 15 to 2157, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:20, and where b is greater than or equal to a 



14. 



30 FEATURES OF PROTEIN ENCODED BY GENE NO: 11 

It has been discovered that this gene is expressed primarily in HSA 172 Cells. 
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Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
71 as residues: Pro-30 to Glu-45. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
5 related to SEQ ID NO:21 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
10 general formula of a-b, where a is any integer between 1 to 1 122 of SEQ ID NO:2L b 
is an integer of 15 to 1 136, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:21, and where b is greater than or equal to a 
+ 14. 

1 5 FEATURES OF PROTEIN ENCODED BY GENE NO: 12 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Soares_fetalJiver_spleen_lNFLS_S 1; T-Cell PHA 24 hrs; 
Rejected Kidney, lib 4; Smooth muscle, serum induced,re-exc; Soares fetal liver 
spleen 1NFLS. 

20 When tested against K562 leukemia cell lines, supernatants removed from 

cells containing this gene activated the ISRE assay. Thus, it is likely that this gene 
activates leukemia cells through the Jak-STAT signal transduction pathway. The 
interferon-sensitive response element is a promoter element found upstream of many 
genes which are involved in the Jak-STAT pathway. The Jak-STAT pathway is a 

25 large, signal transduction pathway involved in the differentiation and proliferation of 
cells. Therefore,activation of the Jak-STAT pathway, reflected by the binding of the 
ISRE element, can be used to indicate proteins involved in the proliferation and 
differentiation of cells. 

When tested against U937 Myeloid cell lines, supernatants removed fromcells 

30 containing this gene activated the GAS assay. Thus, it is likelythat this gene activates 
myeloid cells through the Jak-STAT signal transduction pathway. The gamma 
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activating sequence (GAS) is a promoter element found upstream of many genes 
which are involved in the Jak-STATpathway. The Jak-STAT pathway is a large, 
signal transduction pathwayinvolved in the differentiation and proliferation of cells. 
Therefore, activation of the Jak-STAT pathway, reflected by the binding of the GAS 
5 element, can be used to indicate proteins involved in the proliferationand 
differentiation of cells. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:22 and may have been publicly available prior to conception of 

10 the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1492 of SEQ ID NO:22, b 

15 is an integer of 15 to 1506, where both a and b correspond to the positions of 

nucleotide residues shown in SEQ ID NO:22, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 13 

20 It has been discovered that this gene is expressed primarily in the following 

tissues/cDNA libraries: Stomach Tumour; Human Pancreatic Carcinoma; Human 
Endometrial Tumor. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
73 as residues: Asp-19 to Gly-24, Ser-52 to Thr-57. 

25 Many polynucleotide sequences, such as EST sequences, are publicly 

available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:23 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 

30 would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
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general formula of a-b. where a is any integer between 1 to 1207 of SEQ ID NO:23, b 
is an integer of 15 to 1221, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:23. and where b is greater than or equal to a 
+ 14. 

5 

FEATURES OF PROTEIN ENCODED BY GENE NO: 14 

It has been discovered that this, gene is expressed primarily in the following 
tissues/cDNA libraries: Soares_multiple_sclerosis_2NbHMSP and to a lesser extent 
in Tongue Normal; Human Bone Marrow, re-excision; HUMAN B CELL 
10 LYMPHOMA; Activated T-cell( 12h)/Thiouridine-re-excision and Primary Dendritic 
Cells, lib 1. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
74 as residues: Met- 1 to Gly-9. 

Many polynucleotide sequences, such as EST sequences, are publicly 

15 available and accessible through sequence databases. Some of these sequences are 

related to SEQ ID NO:24 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 

20 are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1882 of SEQ ID NO:24, b 
is an integer of 15 to 1896, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:24, and where b is greater than or equal to a 
+ 14. 

25 

FEATURES OF PROTEIN ENCODED BY GENE NO: 15 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Stratagene fetal spleen (#937205) and to a lesser extent in 
Human endometrial stromal cells-treated with estradiol: Human Adipose Tissue, re- 
30 excision; Hemangiopericytoma; Human Adult Pulmonary,re-excision and Soares 
infant brain 1NIB. 
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Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:25 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 

5 excluded from the scope of the present invention. To list every related sequence 

would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 900 of SEQ ID NO:25, b 
is an integer of 15 to 914, where both a and b correspond to the positions of 

10 nucleotide residues shown in SEQ ID NO:25, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 16 

It has been discovered that this gene is expressed primarily in the following 
15 tissues/cDNA libraries: Soares infant brain 1NIB and to a lesser extent in PCR, 

pBMC I/C treated; Morton Fetal Cochlea; Soares_fetal_heart_NbHH19W; Human 
Skin Tumor; Human Osteoclastoma, re-excision; Macrophage-oxLDL; Human 
Hypothalmus,Schizophrenia; Human Osteoclastoma and Primary Dendritic Cells, lib 
1. 

20 Many polynucleotide sequences, such as EST sequences, are publicly 

available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:26 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 

25 would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1013 of SEQ ID NO:26, b 
is an integer of 15 to 1027, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:26, and where b is greater than or equal to a 

30 + 14. 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 17 

The computer algorithm BLASTX has been used to determine that the 
translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
5 gill 196431 (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as " Homo sapiens 
protein A partial alignment demonstrating the observed homology is shown 
immediately below. 

10 >gi | 1196431 unknown protein [Homo sapiens] 

Length = 157 

Minus Strand HSPs : 

15 Score = 176 (62.0 bits), Expect = 6 . 4e-13 , P = 6.4e-13 

Identities = 38/67 (56%), Positives = 48/67 (71%), Frame = -3 

Q: 457 NQ PKC P SMTDWI KKTQYLYTVE Y YAAM * KERDHVF C RNT NAAIILSKLMQEQKTKYY 2 87 

NQPKCP+M DWIKK ++YT+EYYAA+ K + + T IILSKL QEQKTK+ 

20 S: 91 NQPKCPTMIDWIKKMWHIYTMEYYAAI-K^DEFISF^ 149 

Q: 286 MFSLISGS 263 

+FSLI G+ 
S: 150 IFSLIGGN 157 

25 

The segment of gill 196431 that is shown as "S" above is set out in the 
sequence listing as SEQ ID NO. 121 . Preferred polypeptides of the invention 
comprise a polypeptide having the amino acid sequence set out in the sequence listing 
as SEQ ID NO. 122 which corresponds to the "Q" sequence in the alignment shown 
30 above (gaps introduced in a sequence by the computer are, of course, removed). 

It has been discovered that this gene is expressed primarily in Human 
Synovium. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
35 related to SEQ ID NO:27 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
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are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 661 of SEQ ID NO:27, b 
is an integer of 15 to 675, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:27, and where b is greater than or equal to a 
5 + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 18 

It has been discovered that this gene is expressed primarily in human corpus 
colosum. 

10 Many polynucleotide sequences, such as EST sequences, are publicly 

available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:28 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 

15 would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to*676 of SEQ ID NO:28, b 
is an integer of 15 to 690, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:28, and where b is greater than or equal to a 

20 + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 19 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: wilm's tumor; Soares retina N2b4HR; Spleen metastic 
25 melanoma. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
79 as residues: Pro-27 to Tyr-33. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
30 related to SEQ ID NO:29 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
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excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 324 of SEQ ID NO:29, b 
5 is an integer of 15 to 338, where both a and b correspond to the positions of 

nucleotide residues shown in SEQ ID NO:29, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 20 
10 The computer algorithm BLASTX has been used to determine that the 

translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
gill 7 102 16 (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as "Homo sapiens 
15 protein". A partial alignment demonstrating the observed homology is shown 
immediately below. 



20 



25 



35 



>gi | 1710216 unknown [Homo sapiens] 
Length =13 9 

Plus Strand HSPs : 



Score = 122 {42.9 bits), Expect = 2.8e-06, P = 2.8e-06 
Identities = 38/90 (42%), Positives = 43/90 (47%), Frame = +3 

O- 4 44 LRILCHIYLFIFRDSLTLLPMLEYSCraiAHYGI^LLGSSNPPISASQVAGTTGMHPLPW 623 

LL FF +LESIAHLL GSSN P SAS+VAGT G 

S: 42 LHFLFSFLFFFFETQSHSVTRLECSGTISAHCNLCLPGSSNSPASASRVAGTAGTCRRAQ 101 

30 Q: 624 L I FKF PVEHG S C YVAQ AVLKLLA * SN P P I S 713 

LIF F EMG +V + L L. +PP S 
S: 102 LIFVFLAEMGFHHVGRDGLDLNLVIHPPRS 131 



Minus Strand HSPs : 



Score = 200 (70.4 bits). Expect = l.le-18. Sum P(2) = l.le-18 
Identities = 44/69 (63%), Positives = 47/69 (68%), Frame = -3 

q. 14 07 ECSGAI SAHCNLRLPGS S YS PASASQ VAG I TYRCAPPHI^ASFVFLVEMGFRHVGQAGLEL 122 8 
40 ECSG ISAHCNL LPGSS SPASAS+VAG C L FVFL EMGF HVG+ GL+L 

S: 64 ECSGTISAHCNLCLPGSSHSPASASRVAGTAGTCRRAQLI-FVFLAEIffiFHHVGRDGLDL 122 

. Q: 1227 LTSGDPPTS 1201 
PP S 

45 S: 123 NLVIHPPRS 131 
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The segments of gill710216 that are shown as "S" above are set out in the 
sequence listing as SEQ ID NO. 123 and SEQ ID NO. 125. Based on the structural 
similarity these homologous polypeptides are expected to share at least some 
biological activities. Such activities are known in the art, some of which are described 
5 elsewhere herein. Assays for determining such activities are also known in the art, 
some of which have been described elsewhere herein. 

Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out in the sequence listing as SEQ ID NO. 124 and/or SEQ 
ID NO. 126 which correspond to the "Q" sequences in the alignment shown above 
10 (gaps introduced in a sequence by the computer are, of course, removed). 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Soares infant brain 1NIB and to a lesser extent in Neutrophils 
control, re-excision; Human Cerebellum; Human Adult Testes, Large Inserts, 
Reexcision; Early Stage Human Brain; Human Testes Tumor, re-excision; 12 Week 
1 5 Early Stage Human II, Reexcision; Nine Week Old Early Stage Human; Soares fetal 
liver spleen 1NFLS; Soares_testis_NHT; H. Epididiymus, cauda; Stratagene fetal 
spleen (#937205); Soares_pregnant_uterus_NbHPU; normalized infant brain cDNA; 
Osteoblasts; Soares placenta Nb2HP; Weizmann Olfactory Epithelium; normalized 
infant brain cDNA; NCI_CGAP_GC4; Human Primary Breast Cancer Reexcision; 
20 Soares_fetal_heart_NbHH19W; Soares breast 2NbHBst; Human Synovial Sarcoma; 
human tonsils; Soares_NFL_T_GBC_Sl; Human Uterus, normal: NCI_CGAP_Co9; 
Frontal Lobe, Dementia; Human Cerebellum, subtracted; Human Pituitary, 
subtracted; Soares retina N2b4HR; Activated T-Cells,12 hrs,re-excision; Stomach 
cancer (human),re-excision; H. Kidney Cortex, subtracted; Salivary Gland, Lib 2; 
25 Soares_pregnant_uterus_NbHPU; wilm's tumor; H. Kidney Medulla, re-excision; 
Human Umbilical Vein, Reexcision; Apoptotic T-cell; Human Pancreas Tumor; 
Human Activated T-Cells, re-excision; Stratagene lung carcinoma 937218; H 
Macrophage (GM-CSF treated), re-excision; Soares_fetal_liver_spleen_lNFLS_Sl; 
Human Adult Pulmonary ,re-excision; Endothelial-induced: Soares_NbHFB: 
30 Endothelial cells-control; Soares_pregnant_uterus_NbHPU; 

Soares_fetal_heart_NbHH 19W; Soares_parathyroid_tumor_NbHPA; Keratinocyte; 
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Soares ovary tumor NbHOT; Pharynx Carcinoma; NCI__CGAP_Pr2; 
NCLCGAP_Col2; Human OB MG63 control fraction I: Human Colon; Human 
Aortic Endothelium; H. Epididiymus, caput & corpus; Resting T-Cell, re-excision; 
Human adult small intestine,re-excision; Smooth Muscle- HASTE normalized; 
5 Human Pineal Gland; Human Epididymus; Human Hypothalamus.schizophrenia, re- 
excision: Breast Cancer cell line, MDA 36; LNCAP prostate cell line; Human 
endometrial stromal cells-treated with progesterone; Human Frontal Cortex, 
Schizophrenia; Human Osteosarcoma; Human endometrial stromal cells; Jurkat T-cell 
Gl phase; Synovial Fibroblasts (Ul/TNF), subt; H. Meningima, Ml; H. Lymph node 

10 breast Cancer; Brain Frontal Cortex, re-excision; Human Neutrophil; Fetal Liver, 

subtraction II; 12 Week Old Early Stage Human, II; Human Fetal Dura Mater; Merkel 
Cells; NCI__CGAP_Co3; NCI_CG APjEw 1 ; Human Activated Monocytes: Human 
Chondrosarcoma; Ulcerative Colitis; Epithelial-TNFa and INF induced; 
Soares_testis_NHT; Hemangiopericytoma; Human Whole Six Week Old Embryo; 

1 5 Stratagene lung (#9372 10); Pancreas Islet Cell Tumor; NCI_CGAP_Lu5; 

NCI_CGAP_Col2; NCI_CGAP_Kid5; Stratagene hNT neuron (#937233); Fetal 
Heart; Human T-Cell Lymphoma; Colon Carcinoma; Human Substantia Nigra; Colon 
Normal II; breast lymph node CDNA library; Soares melanocyte 2NbHM; 
Soares_multiple_sclerosis_2NbHMSP; Soares_NhHMPu_S 1 ; 

20 Soares_NFL_T_GBC_S 1 ; Normalized infant brain, Bento Soares; 

Soares_pineal_gland_N3HPG; Human Fetal Lung HI; Bone marrow; Human 
Neutrophil, Activated; Soares_NhHMPu_S 1; Soares_fetal_liver_spleen_lNFLS_Sl; 
Activated T-Cell (12hs)/Thiouridine labelledEco; Monocyte activated; Activated T- 
cell(12h)yThiouridine-re-excision; Human Testes; Human Endometrial Tumor; 

25 Hodgkins Lymphoma II; Stratagene neuroepithelium NT2RAMI 937234 and 
Soares_fetal_lung_NbHL19W. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:30 and may have been publicly available prior to conception of 

30 the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
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would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1458 of SEQ ID NO:30, b 
is an integer of 15 to 1472, where both a and b correspond to the positions of 
5 nucleotide residues shown in SEQ ID NO:30, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 21 

It has been discovered that this gene is expressed primarily in Anergic T-cell. 

10 Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 

81 as residues: Met-1 to Gly-6, Pro-32 to Ser-37, Ser-57 to Glu-62. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:3 1 and may have been publicly available prior to conception of 

1 5 the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 798 of SEQ ID NO:31, b 

20 is an integer of 1 5 to 8 1 2, where both a and b correspond to the positions of 

nucleotide residues shown in SEQ ID NO:3 1, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 22 

25 It has been discovered that this gene is expressed primarily in the following 

tissues/cDNA libraries: Human Adrenal Gland Tumor and to a lesser extent in Scares 
adult brain N2b5HB55Y; Osteoblasts; Human Ovary; H. Lymph node breast Cancer; 
Brain frontal cortex; H. cerebellum. Enzyme subtracted; Stratagene ovary (#937217); 
Human Normal Breast: Human endometrial stromal cells-treated with estradiol; 

30 Human Whole Brain #2 - Oligo dT > 1 .5Kb: Human endometrial stromal cells-treated 
with progesterone; Soares_testis_NHT: Human Infant Brain: Breast Cancer Cell line, 
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angiogenic: Stratagene fetal spleen (#937205): Human Fetal Dura Mater; Human 
Primary Breast Cancer Reexcision; Spinal cord; Human Thymus Stromal Cells: 
Human Thymus; Soares breast 2NbHBst: Human Whole Six Week Old Embryo; 
Human Substantia Nigra; Human Fetal Kidney, Reexcision: Smooth muscle.control; 
Human Bone Marrow, treated: Neutrophils IL-1 and LPS induced and Soares infant 
brain 1NIB. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
82 as residues: Cys-7 to Ser-16, Pro-33 to Arg-50. 

When tested against U937 Myeloid cell lines, supematants removed fromcells 
containing this gene activated the GAS assay. Thus, it is likelythat this gene activates 
myeloid cells through the Jak-STAT signaltransduction pathway. The gamma 
activating sequence (GAS) is a promoter element found upstream of many genes 
which are involved in the Jak-STAT pathway. The Jak-STAT pathway is a large, 
signal transduction pathway involved in the differentiation and proliferation of cells. 
Therefore, activation of the Jak-STAT pathway, reflected by the binding of the GAS 
element, can be used to indicate proteins involved in the proliferationand 
differentiation of cells. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:32 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1079 of SEQ ID NO:32, b 
is an integer of 15 to 1093, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:32, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 23 



PCTAJSOO/07722 

WO 00/58496 

32 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: CD34 depleted Buffy Coat (Cord Blood), re-excision; Smooth 
musclexontrol; Neutrophils IL- 1 and LPS induced. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 

5 83 as residues: Pro- 1 6 to Ala-2 1 . 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:33 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 

1 0 excluded from the scope of the present invention. To list every related sequence 

would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 577 of SEQ ID NO:33, b 
is an integer of 15 to 591, where both a and b correspond to the positions of 

15 nucleotide residues shown in SEQ ID NO:33, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 24 

The computer algorithm BLASTX has been used to determine that the 

20 translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
gil439877 (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as "reverse transcriptase 
[Homo sapiens]". A partial alignment demonstrating the observed homology is shown 

25 immediately below. 



>gi | 439877 reverse transcriptase [Homo sapiens] 
Length = 3 61 

30 Minus Strand HSPs: 

Score = 251 (88.4 bits). Expect = 1.6e-42. Sum P(2) = l-6e-42 
Identities = 43/83 (51%), Positives = 61/83 (73%). Frame = -3 
35 Q- 733 VLDKGTKKTQWVKFSLFHI'CWEIWISTCKRIKLDPYLTPRAKVNSKQIKDLNIRLESVK 554 

J U " + DK K QW K SLF+ CWENW++ CK++KLDP+LTP K+NS+ HCDLN+RW + k 
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S: 



2 IFDKPEKNKQWGKDSLFNKWCWENWIAICKKLKLDPFLTPYTKINSRWIKDLNVRLKTIK 61 



15 



Q: 553 HLGENIGKKLIHIGLGNDFSDRT 485 

+ EN+G + IG+G DF +T 
S: 62 TIEENLGITIQDIGMGKDFMSKT 84 

Score = 221 (77.8 bits), Expect = 1.6e-42, Sum P(2) = 1.6e-42 
Identities = 66/164 (40%). Positives = 93/164 (56%). Frame = -1 



10 Q 

S 



Q 
S 

Q 

20 s 



483 AMKARTNX * DY I TLK S FY RAKE 1 1 DKMKRQ S TE * EK I F VNH I S DNRLLS K NLRKS I AK 310 
A KA+ +K D I LKSF AK+ RQ+TE EKIF + + SD LLS N K I K 

39 ATKAKIDKWDLIKLKSFCTAKQTTIRVNRQATEWEKIFATYLSDKGLLSGICNELKQIYK 14 8 

3 09 KKTKTQLKNRPSTRINKHFPKEDJKSGQQVYENVF-NIINHQANAK P 1 169 

KKT +K + + +N+HF KEDI + ++ + ++ + K PI 

149 KKTNNP IK- KWAKDMNRHF S KED I YAAKKHMKKC S P S LAI REMQ I KTTMR YHLT P VRMAI 207 

168 IKKSIDNKLAR-YRETKTL.LHC* *ECKLV* PLWKTIQRL.LKKIKL 37 

IKKS +N+ R E TLLHC CKLV PLWK++ R L+ ++L 
2 08 IKKSGNNRCVmGCGEIGTLI^CWWNCKLVQPLWKSVWRFLRDLEL 252 



The segments' of gil439877 that are shown as "S" above are set out in the 
sequence listing as SEQ ID NO. 127 and SEQ ID NO. 129. Based on the structural 
similarity these homologous polypeptides are expected to share at least some 

25 biological activities. Such activities are known in the art, some of which are described 
elsewhere herein. Assays for determining such activities are also known in the an, 
some of which have been described elsewhere herein. 

Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out in the sequence listing as SEQ ID NO. 128 and/or SEQ 

30 ID NO. 1 30 which correspond to the "Q" sequences in the alignment shown above 
(gaps introduced in a sequence by the computer are, of course, removed). 

When tested against K562 leukemia cell lines, supernatants removed from 
cells containing this gene activated the ISRE assay. Thus, it is likely that this gene 
activates leukemia cells through the Jak-STAT signal transduction pathway. The 

35 interferon-sensitive response element is apromoter element found upstream of many 
oenes which are involved in the Jak-STAT pathway. The Jak-STAT pathway is a 
large, signal transduction pathway involved in the differentiation and proliferation of 
cells. Therefore, activation of the Jak-STAT pathway, reflected by the binding of the 
ISRE element, can be used to indicate proteins involved in the proliferation and 

40 differentiation of cells. 
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It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Neutrophils IL-1 and LPS induced. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
5 related to SEQ ID NO:34 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
10 general formula of a-b, where a is any integer between 1 to 895 of SEQ ID NO:34, b 
is an integer of 15 to 909, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:34, and where b is greater than or equal to a 
+ 14. 

15 FEATURES OF PROTEIN ENCODED BY GENE NO: 25 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Human adult testis, large inserts and to a lesser extent in 
Human Cerebellum: Human Pituitary, subt DC; Human Fetal Lung III; Keratinocyte; 
Human Fetal Liver- Enzyme subtraction; HL-60, PMA 4H, re-excision; Primary 

20 Dendritic Cells, lib 1; Scares infant brain 1NIB; H. cerebellum, Enzyme subtracted; 
Synovial hypoxia-RSF subtracted; Soares_parathyroid_tumor_NbHPA; Human 
Ovary; Human Adult Testes, Large Inserts, Reexcision; Macrophage-oxLDL; 
Hemangiopericytoma; Human Whole Six Week Old Embryo; Stratagene liver 
(#937224); Soares_fetal_heart_NbHH19W; Human Synovial Sarcoma; Nine Week 

25 Old Early Stage Human; Soares_pregnant_utems_NbHPU; Testes; Human 

Hippocampus, subtracted; HL-60, RA 4h, Subtracted; Resting T-Cell; Human Adult 
Pulmonary; Hodgkin's Lymphoma I; Human Pituitary, subtracted; Smooth muscle- 
ILb induced; Human Primary Breast Cancer: H. Epididiymus, cauda; Human 
Quadriceps; Human Soleus: Alzheimers, spongy change; Glioblastoma; Healing groin 
30 wound, 6.5 hours post incision; Synovial hypoxia: Jurkat T-Cell, S phase; Pancreatic 
Islet; Brain Frontal Cortex, re-excision: KMH2; Human Hypothalmus.Schizophrenia: 
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Human umbilical vein endothelial cells, IL-4 induced; Human Rhabdomyosarcoma; 
Epithelial-TNFa and INF induced; NTERA2. control; Human Liver, normal: Smooth 
muscle, serum treated; Dendritic cells, pooled; Primary Dendritic cells.frac 2; 
Endothelial-induced; Activated T-Cell ( 1 2hs)/Thiouridine labelledEco; Endothelial 
5 cells-control; CD34 depleted Buffy Coat (Cord Blood), re-excision; Human 
Amygdala; Smooth muscle.control; HUMAN B CELL LYMPHOMA; Spleen, 
Chronic lymphocytic leukemia; Neutrophils IL-1 and LPS induced and Human 
Testes. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 

10 85 as residues: Met-1 to Ser-6. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:35 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 

1 5 excluded from the scope of the present invention. To list every related sequence 

would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 454 of SEQ ID NO:35, b 
is an integer of 15 to 468, where both a and b correspond to the positions of 

20 nucleotide residues shown in SEQ ID NO:35, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 26 

It has been discovered that this gene is expressed primarily in the following 

25 tissues/cDNA libraries: Human Chondrosarcoma and to a lesser extent in Human 
Placenta; KMH2 cell line; Soares ovary tumor NbHOT; H. Striatum Depression, 
subtracted: Saos2, Dexamethosome Treated; Human Colon Carcinoma (HCC) cell 
line; Resting T-Cell. re-excision: Cem cells cyclohexamide treated; 
Soares_total_fetus_Nb2HF8_9w: NTERA2 teratocarcinoma cell line+retinoic acid 

30 ( 14 days): Human Whole Brain #2 - Oligo dT > 1 .5Kb; Salivary Gland, Lib 2: Jurkat 
T-Cell, S phase: L428: Human Fetal Kidney: human ovarian cancer; Human 
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Umbilical Vein Endothelial Cells, uninduced; Stromal cell TF274; 
Soares_placenta_8to9weeks_2NbHP8to9W; Spinal cord; 

Soares_placenta_8to9weeks_2NbHP8to9W; Human Thymus: Human Fetal Brain; 

Hepatocellular Tumor, re-excision; 12 Week Old Early Stage Human; Human Fetal 
5 Lung III; Bone marrow, Hodgkin's Lymphoma II; T cell helper II: Keratinocyte and 

Soares fetal liver spleen 1NFLS. 

When tested against sensory neuron cell lines, supematants removed from 

cells containing this gene activated the EGR1 assay. Thus, it is likely that this gene 

activates sensory neuron cells through a signal transduction pathway. Early growth 
10 response 1 (EGR1) is a promoter associated with certain genes that induces various 

tissues and cell types upon activation, leading the cells to undergo differentiation and 

proliferation. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
15 related to SEQ ID NO:36 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
20 general formula of a-b, where a is any integer between 1 to 1 142 of SEQ ID NO:36, b 
is an integer of 15 to 1 156, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:36, and where b is greater than or equal to a 
+ 14. 

25 FEATURES OF PROTEIN ENCODED BY GENE NO: 27 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Human Pineal Gland; Human umbilical vein endothelial cells, 
IL-4 induced: Human Activated Monocytes; Hodgkin's Lymphoma II. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
30 87 as residues: Met-1 to Tyr-8, Gln-27 to Gln-38. 
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This is a novel apoptosis-related gene. Apoptosis, or programmed cell death, 
is an evolutionary conserved process central to the normal development and 
homeostasis of multicellular organisms. Genetic analysis of the nematode 
Caenorhabditis elegans has revealed three core components of the death pathway: 
5 ced-3, ced-4 and ced-9 . ced-3 and ced-4 are death genes and mutations in either 

attenuate the elimination of cells that normally die during worm development. These 
central players of cell death in the nematode are conserved in vertebrates. The CED-3 
molecule was found to be homologous to the mammalian cysteine protease ICE 
(caspase-1). Since that time, numerous mammalian counterparts to CED-3 have been 

10 discovered and comprise an emerging family of proteases recently termed caspases to 
denote the conserved cysteine residue in the active site and the ability of the proteases 
to cleave following aspartate residues. 

Currently, the caspase family consists of twelve members, many of which 
. have a proven role in inflammation or apoptosis. Members include ICE (caspase-1) , 

15 Nedd-2/ICHl (caspase-2) , Yama/CPP32/apopain (caspase-3) , Tx/ICH2/ICE Rel-II 
(caspase-4) , ICE Rel-III (caspase-5) , Mch2 (caspase-6) , ICE-LAP3/Mch3/CMH-1 
(caspase-7) , FLICE/MACH/Mch5 (caspase-8) , ICE-LAP6/Apaf-3/Mch6 (caspase- 
9) , and Mch4/FLICE 2 (caspase- 10) . Two more murine caspases with no known 
human counterparts have been described mICH3/mCASP- 1 1 (caspase- 11) and 

20 mICH4/mCASP-12 (caspase- 12). All members of the caspase family share a number 
of amino acid residues crucial for substrate binding and catalysis . For caspase-1 , 
these residues include Cys285 and His237 which hydrogen bond with the 
thiohemiacetal of the enzyme/substrate complex and Gly238 which forms the 
oxyanion hole that stabilizes the oxyanion of the reaction intermediates. Argl79, 

25 Gln283, Arg341, and Ser347 form the binding pocket for the carboxylate side-chain 
of the P 1 -aspartic acid. 

Although the mechanism of their protease action is conserved, differences in 
primary sequences account for differential substrate specificity. The caspase family 
has been divided into three groups based upon substrate specificity using a positional 

30 scanning substrate combinatorial library . The most divergent amino acid substitution 
occurs at substrate position P4. Caspases 2, 3, 7 and CED-3 have a preference for the 
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motif DExD" while caspases 6, 8, and 9 display a specificity for (W/L)ExD~. 
Members of these two subfamilies play a prominent role in cell death. In contrast, 
caspases 1, 4 and 5, which belong to the ICE subfamily and possess a WEHD" 
substrate specificity, appear to play a primary role in cytokine maturation and 
inflammation. Hydrophobic amino acids are not found in the P4 position of 
substrates known to be cleaved during cell death . 

Caspase inhibitors have been constructed based upon the presumed substrate 
specificity of the different caspases. The first caspase-1 subfamily specific inhibitor 
was based upon the tetrapeptide recognition sequence YVAD present in pro- 
interleukin-lb, a natural substrate for caspase-1. Similarly, a tetrapeptide inhibitor 
was designed around the putative PARP cleavage site, DEVD, to be selective for the 
proapoptotic caspases . Aldehyde derivatives of these inhibitors are reversible and 
form a thiohemiacetal with the active site cysteine. Chloromethyl, flouromethyl, 
acyloxymethyl, diazomethyl, a-pyrazoloxymethyl, and phosphinyloxymethyl ketones 
function as irreversible inhibitors by covalently forming a thiomethyl ketone to the 
sulfur atom of the active site cysteine in the large subunit. In vitro data shows Ac- 
YVAD-aldehyde to be a potent inhibitor of caspase-4 and caspase-1, but does not 
effectively inhibit caspase-3 and caspase-7. In contrast, caspase-3 and caspase-7 are 
potently inhibited by Ac-DEVD-CHO . Not surprisingly, a number of pathogenic 
viruses also encode caspase inhibitors as a means of attenuating immune surveillance 
mechanisms that work by inducing apoptosis of infected cells. For example, the pox 
virus cytokine response modifier protein CrmA 

inhibits caspase 1 and 8 most effectively, while the baculovirus protein p35 inhibits 

numerous activated caspases. 

Caspases exist as single polypeptide zymogens composed of a prodomain of 

variable length plus a large subunit (that contains the catalytic cysteine) and a small 
subunit. These subunits are flanked by Asp-x sites, suggesting that activation is 
mediated by an aspartate specific protease. All caspases require accurate processing 
at the internal aspartate residues to generate an active dimeric enzyme. Activated " 
members of the caspase family function as the effector arm of the cell death pathway 
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by cleaving a growing number of cellular substrates including lamins , kinases , DNA 
fragmentation factor, keratin- 18, FAK as well as other caspases. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 

5 related to SEQ ID NO:37 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 

10 general formula of a-b, where a is any integer between 1 to 994 of SEQ ID NO:37, b 
is an integer of 15 to 1008, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 37, and where b is greater than or equal to a 
+ 14. 

15 FEATURES OF PROTEIN ENCODED BY GENE NO: 28 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Smooth muscle, serum treated and to a lesser extent in 
Synovial Fibroblasts (control); Smooth muscle, serum induced.re-exc; Osteoblasts; 
Adipocytes; Human Pituitary, subt DC; Smooth muscle,control: Smooth muscle, ILlb 

20 induced; Smooth Muscle Serum Treated, Norm; Human Pituitary, subtracted; Human 
Pineal Gland; Smooth muscle-ILb induced; Human Activated Monocytes; Soares 
breast 3NbHBst; K562 + PMA (36 hrs),re-excision; HSC172 cells; Human 
Rhabdomyosarcoma; Soares melanocyte 2NbHM; Soares placenta Nb2HP; K562 + 
PMA (36 hrs); Human endometrial stromal cells-treated with progesterone; Synovial 

25 . hypoxia: Synovial IL-l/TNF stimulated; HSA 172 Cells; Smooth Muscle- HASTE 
normalized; Human Epididymus: H. Meningima, Ml; Human Pancreas Tumor; 
Soares breast 2NbHBst; Adipocytes,re-excision; STROMAL -OSTEOCLASTOMA; 
Stratagene endothelial cell 937223: Prostate BPH; Human Thymus Stromal Cells: 
Bone Marrow Stromal Cell, untreated; Human Whole Six Week Old Embryo: Human 

30 Gall Bladder: Human T-Cell Lymphoma; Soares_pregnant_uterus_NbHPU: Human 
Adult Pulmonary ,re-excision; Endothelial cells-control; Hodgkin's Lymphoma II: 
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Smooth muscle-edited A; Human Primary Breast Cancer; Human Thyroid; Human 
Osteoclastoma Stromal Cells - unamplified; Human Prostate; breast lymph node 
CDNA library; Human Placenta: Human Neutrophil, Activated: HUMAN B CELL 
LYMPHOMA; Human Testes; Human Skin Tumor; Stratagene endothelial cell 
5 937223; Human Chronic Synovitis; Human Osteoblasts II; Human Uterine Cancer; 
Macrophage-oxLDL; Human Thymus; CD34 depleted Buffy Coat (Cord Blood), re- 
excision: Neutrophils IL-1 and LPS induced; Bone Cancer, re-excision; Human Gall 
Bladder, fraction II; Human White Adipose; Human Pancreatic Carcinoma; Soares 
retina N2b4HR; NTERA2 teratocarcinoma cell line+retinoic acid (14 days); Human 

10 Synovium; Human endometrial stromal cells-treated with estradiol; Hepatocellular 

Tumor; pBMC stimulated w/ poly I/C; Soares„senescent_fibroblasts_NbHSF; Human 
Ovary; Synovial Fibroblasts (Ill/TNF), subt; Soares_fetal_liver_spleen_lNFLS_Sl; 
Human Thymus; Human Fetal Dura Mater; Human Activated T-Cells; Stromal cell 
TF274; Human Adipose;. Soares_NhHMPu_Sl; Epithelial-TNFa and INF induced; 

15 Human adult testis, large inserts; Stratagene lung (#937210); Human Liver, normal; 
H. Frontal cortex,epileptic ? re-excision; H Macrophage (GM-CSF treated), re- 
excision; Human Fetal Lung III; Bone marrow; Soares_fetal_heart_NbHH19W; 
Spleen, Chronic lymphocytic leukemia; Human Endometrial Tumor; neutrophils 
control: Stratagene fibroblast (#937212); Stratagene endothelial cell 937223; Soares 

20 fetal liver spleen 1NFLS; Human Pituitary, subtracted VIII; Poly[I]/Poly[C] Normal 
Lung Fibroblasts; Human Rejected Kidney, 704 re-excision; Human Astrocyte; 
Human colon cancer, metaticized to liver, subtraction; CD34+cells, II; Human 
Macrophage; Soares ovary tumor NbHOT; Human Pituitary; 

Soares_fetal_lung_NbHL19W; Human Tonsils, lib I; Bone marrow stroma. treated; 

25 Human Infant Adrenal Gland; Human Prostate BPH, re-excision; Human Prostate, 

subtracted: H. Adipose Tissue; Human Uterus, normal; H. Normalized Fetal Liver, II; 
Human epithelioid sarcoma; Whole 6 Week Old Embryo; Dermatofibrosarcoma 
Protuberance; Human Colon, subtraction; H. Striatum Depression, subt; Human OB 
HOS treated (10 nM E2) fraction I; Human Aortic Endothelium: Human Primary 

30 Breast Cancer,re-excision; Human Adult Retina: Human Adult Pulmonary; Amniotic 
Cells - TNF induced; Human Adult Heart,re-excision; Human Normal Breast; 
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Messangial cell, frac 2: H Female Bladder, Adult: Healing groin wound, 7.5 hours 
post incision; Synovial hypoxia-RSF subtracted; Healing groin wound, 6.5 hours post 
incision; Ovarian Tumor 10-3-95; Human Osteoclastoma, re-excision; Human 
endometrial stromal cells; KMH2; H. Kidney Medulla, re-excision; human ovarian 
5 cancer; 12 Week Old Early Stage Human, II; HUMAN JURKAT MEMBRANE 
BOUND POLYSOMES; Human Umbilical Vein Endothelial Cells, uninduced; 
Merkel Cells; Human Hippocampus; Liver, Hepatoma; Human Chondrosarcoma; 
Rejected Kidney, lib 4; Stratagene liver (#937224); Human Placenta; Human Testes 
Tumor; Soares_fetal_lung_NbHL19W;Soares_placenta_8to9weeks_2NbHP8to9W; 

10 Human Synovial Sarcoma; Human Fetal Heart; Endothelial-induced; Activated T- 
Cell (12hs)miiouridine labelledEco; Soares_fetal_liver_spleen_lNFLS_Sl; Human 
Microvascular Endothelial Cells, fract. A; Soares_fetal_heart_NbHH 1 9W; 
Soares_pregnant_uterus_NbHPU; Human Cerebellum; 

Soares_placenta_8to9weeks_2NbHP8to9W and Primary Dendritic Cells, lib 1. 
15 Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 

88 as residues: Pro- 18 to Gly-26. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:38 and may have been publicly available prior to conception of 

20 the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 748 of SEQ ID NO:38, b 

25 is an integer of 15 to 762, where both a and b correspond to the positions of 

nucleotide residues shown in SEQ ID NO:38, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 29 
30 It has been discovered that this gene is expressed primarily in the following 

tissues/cDNA libraries: Human Adipose Tissue, re-excision; Spleen. Chronic 
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lymphocytic leukemia; Human Cerebellum; Soares fetal liver spleen 1NFLS and to a 
lesser extent in Human Fetal Brain, normalized C500HE; Stomach Normal; Human 
OB MG63 control fraction I; Human Adult Retina; Supt Cells, cyclohexamide 
treated; STROMAL -OSTEOCLASTOMA; Synovial IL-l/TNF stimulated; 
5 Alzheimers, spongy change; NTERA2 + retinoic acid, 14 days; 

Soares_senescent_fibroblasts_NbHSF; H. Kidney Cortex, subtracted; Glioblastoma; 
human ovarian cancer; Merkel Cells; PERM TF274; 

Soares_multiple_sclerosis_2NbHMSP; Human Adrenal Gland Tumor; Human Whole 
Six Week Old Embryo; Pancreas Islet Cell Tumor; Human Synovial Sarcoma; 

10 Human Amygdala and Smooth muscle,control. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:39 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 

15 excluded from the scope of the present invention. To list every related sequence 

would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 420 of SEQ ID NO:39, b 
is an integer of 15 to 434, where both a and b correspond to the positions of 

20 nucleotide residues shown in SEQ ID NO:39, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 30 

The computer algorithm BLASTX has been used to determine that the 
25 translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
dbjllAB000199_l (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as "CCA2 protein 
[Rattus norvegicus]". A partial alignment demonstrating the observed homology is 
30 shown immediately below. 
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>dbj | ]A3000199_1 (AB000199) CCA2 protein [Rattus norvegicus] 
Length = 33 8 

Plus Strand HSPs : 

Score = 239 (84 .1 bits). Expect = 2.6e-40, Sum P(3) = 2.6e-40 
Identities = 42/58 (72%), Positives = 44/58 (75%), Frame = +2 



n- 11 GRVWGIWAWMHVXXXXXXXX^ 184 

1Q * GRVYVGNVAWMH+ MGGQVYFCYD SPYKSYEDFNMEFL PCGLRL+ 

S: 196 GRVYVGNVAWMHILVARELEQRAALMGGQVYFCYDKSPYKSYEDFNMEFLSPCGLRLI 253 

Score = 136 (47.9 bits), Expect = 2.6e-40, Sum P(3) = 2.6e-40 
Identities = 24/29 (82%), Positives = 26/29 (89%). Frame = +1 

^ q : 3 49 RHFGYVPLFSWEDSRTRTIRWVQAVEGSA 43 5 

RHFGY PLFSWE+SR RTI WVQA+EGSA 
S: 3 09 RHFGYKPLFSWEESRARTIHWVQAKEGSA 3 37 

20 Score = 86 (30.3 bits). Expect = 2.6e-40, Sum P(3) = 2.6e-40 

Identities = 17/19 (89%), Positives = 19/19 (100%), Frame = +2 

Q: 2 90 NPYTLAVASTTFTVSTDKA 346 
NPYTLAVA+ TTFTVST+KA 
25 S: 2 89 NPYTLAVANTTFTVSTNKA 3 07 

The segments of dbjllAB000199_l that are shown as "S" above are set out in 

the sequence listing as SEQ ID NO. 131,SEQ ID NO. 133 and SEQ ID NO. 135. 

Based on the structural similarity these homologous polypeptides are expected to 
30 share at least some biological activities. Such activities are known in the art, some of 

which are described elsewhere herein. Assays for determining such activities are also 

known in the an, some of which have been described elsewhere herein. 

Preferred polypeptides of the invention comprise a polypeptide having the 

amino acid sequence set out in the sequence listing as SEQ ID NO. 132 ? SEQ ID NO. 
35 134 and/or SEQ ID NO. 136 which correspond to the "Q" sequences in the alignment 

shown above (gaps introduced in a sequence by the computer are, of course, 

removed). 

It has been discovered that this gene is expressed primarily in H. Ovarian 
Tumor, IL OV5232. 

40 Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 

90 as residues: Arg-138 to Arg-143. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:40 and may have been publicly available prior to conception of 
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the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To Ust every related sequence 
WO uld be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
.eneral formula of a-b, where a is any integer between 1 to 1 128 of SEQ ID NO:40, b 
is an inteser of 15 to 1 142, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:40, and where b is greater than or equal to a 



+ 14. 



15 



FEATURES OF PROTEIN ENCODED BY GENE NO: 31 

It has been discovered that this gene is expressed primarily in Human Ovary. 
Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 

91 as residues: Asn-17 to Ser-25. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:41 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
20 are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 846 of SEQ ID NO:41, b 
is an integer of 15 to 860, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:41. and where b is greater than or equal to a 



25 



+ 14. 



30 



FEATURES OF PROTEIN ENCODED BY GENE NO: 32 

It has been discovered that this gene is expressed primarily in the following 

tissues/cDNA libraries: Human Placenta and to a lesser extent in Stratagene pancreas 

(#937208V. Keratinocyte and Soares placenta Nb2HP. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 

92 as residues: Lys-38 to Lys-43. 
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Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:42 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 

5 excluded from the scope of the present invention. To list every related sequence 

would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 256 of SEQ ID NO:42, b 
is an integer of 15 to 270, where both a and b correspond to the positions of 

10 nucleotide residues shown in SEQ ID NO:42, and where b is greater than or equal to a 
. + H. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 33 

It has been discovered that this gene is expressed primarily in the following 

15 tissues/cDNA libraries: Soares_fetal_lung_NbHL19W and to a lesser extent in Soares 
melanocyte 2NbHM; Soares_fetal_heart_NbHH19W; Soares placenta Nb2HP; 
Human Infant Brain; Human Placenta; Endothelial cells-control; Human Amygdala 
and Soares fetal liver spleen 1NFLS. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 

20 93 as residues: Pro-29 to Cys-35. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:43 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 

25 excluded from the scope of the present invention. To list every related sequence 

would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b. where a is any integer between 1 to 1877 of SEQ ID NO:43 ? b 
is an integer of 15 to 1891, where both a and b correspond to the positions of 

30 nucleotide residues shown in SEQ ID NO:43, and where b is greater than or equal to a 
+ 14. 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 34 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Human Prostate, subtracted; Human T-cell lymphomas - 
excision; NTERA2 teratocarcinoma cell line+retinoic acid (14 days); Stromal cell 
TF274; Human Testes Tumor; Soares fetal liver spleen 1NFLS. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:44 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1026 of SEQ ID NO:44, b 
is an integer of 15 to 1040, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:44, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 35 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Human Thymus Tumor, subtracted; Human Adrenal Gland 
Tumor. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:45 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b ? where a is any integer between 1 to 758 of SEQ ID NO:45, b 
is an integer of 15 to 772, where both a and b correspond to the positions of 
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nucleotide residues shown in SEQ ID NO:45, and where b is greater than or equal to a 
+ 14. 



10 



FEATURES OF PROTEIN ENCODED BY GENE NO: 36 

The computer algorithm BLASTX has been used to determine that the 
translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
gnllPIDId 10340 17 (all information available through the recited accession number is 
incorporated herein by reference, for example, Gene 216, 103-1 1 1 (1998), and 
Biochem. Biophys. Res. Commun. 251 (3), 784-790 (1998)) which is described 
therein as "Lipoprotein Receptor Related Protein 5 [Homo sapiens]". A partial 
alignment demonstrating the observed homology is shown immediately below. 



15 



20 
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>gnl|PID|dl034017 (AB017498) Lipoprotein Receptor Related Protein 5 [Homo 
sapiens] >sp | 075197 | 075197 LIPOPROTEIN RECEPTOR RELATED 

PROTEIN 5 . 

Length = 1615 



Plus Strand HSPs : 



P = 2. 2e-88 



Score = 899 (316.5 bits). Expect = 2.2e-88, 
Identities = 168/171 (98%), Positives = 170/171 (99%), Frame = +2 

2 87 LQVINVDGTKRRTLLEDKLPHIFGFTLLGDFIYWTDWQRRS I ERVHKVKAXRDVT IDQLP 466 

+ WIN\mGTKRRTLLEDKLPHIFGFTLLGDFIYWTDWQRRSIERVHKVKA RDVIIDQLP 
527 iEVIN\mGTKRRTLLEDKLPHIFGFTLLGDFIYWTDWQRRSIERVHKVKASRDVIIDQLP 586 

467 DLMGLKAVNVAKWGTNPCADRNGGCSHLCFFTPHATRCGCPIGLELLSD>3KTCIVPEAF 646 

DI^GLKAVWAJCVVGTNPCADRNGGCSHLCFFTPHATRCGCPIGLELLSDMKTCIVPEAF 
587 DLMGLKAVNVAKWGTNPCADRNGGCSHLCFFTPHATRCGCPIGLELLSDMKTCIVPEAF 646 

647 LVFTSRAAIHRISLETNNNDVAIPLTGVKEASALDFDVS^3NHIYWTDVSLK 799 

LVFTSRAAIHR I SLETNNNDVAI PLTGVKEASALDFDVSNNHIYVJTDVSLK 
647 LVFTSRAAIHRI SLETNNNDVAI PLTGVKEASALDFDV SNNHIYWTDVSLK 697 

Score = 290 (102.1 bits). Expect = 2.4e-23, P = 2.4e-23 
Identities = 60/169 (35%). Positives = 89/169 (52%), Frame = +2 

284 VLQVINVDGTKRRTLLEDKLPHI FGFTLLGDF I YWTDVJQRRS I ERVHKVKAX - RDVI IDQ 460 
+ + + N+ G + R ++ D LPH FG T D+IYWTDW SIER K R +1 

8 27 MI ES SNMLG - QERWT AD DL PHP FGLTQ Y S D Y I YWTDWNLH S I ERADKTS GRNRT L I QGH 8 85 

4 61 LPDI^GLKAVWAKWGTNPCADRNGGCSHLCFFTPHATRCGCPIGLELLSDMKTCIVPE 640 

L +M + + ++ G N C NG C LC P RCGC L + C P 

886 LDFVMDILVTHSSRQDGLNDCMHNNGQCGQLCLAI PGGHRCGCASHYTLDPSSRNCSPPT 945 

641 AFLVFTSRAAIHR- 1 SLETNNNDVAI PLTGVKEASALDF DVSNNH I YWTD 787 
FL+F+ ++AI R I + ++ D+ +PL G+ + A+D+D + IYW D 

9 46 TFLLFSQKS AI SRMI PDDQHS PDLI LPLHGLRNVKAIDYDPLDKF I YWVD 9 95 
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The segments of gnllPIDIdl034017 that are shown as "S" above are set out in 
the sequence listing as SEQ ID NO. 137 and SEQ ID NO. 139. Based on the 
structural similarity these homologous polypeptides are expected to share at least 
some biological activities. Such activities are known in the art, some of which are 
5 described elsewhere herein. Assays for determining such activities are also known in 
the art, some of which have been described elsewhere herein. 

Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out in the sequence listing as SEQ ID NO. 138 and/or SEQ 
ID NO. 140 which correspond to the "Q" sequences in the alignment shown above 
10 (gaps introduced in a sequence by the computer are, of course, removed). 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Human Skin Tumor; Human Synovial Sarcoma. 

The tissue distribution in skin tumor cells and tissues suggests the protein 
product of this clone is useful for the treatment, diagnosis, and/or prevention of 
1 5 various skin disorders including congenital disorders (i.e. nevi, moles, freckles, 
Mongolian spots, hemangiomas, port-wine syndrome), integumentary tumors (i.e. 
keratoses, Bowen's disease, basal cell carcinoma, squamous cell carcinoma, 
malignant melanoma, Paget's disease, mycosis fungoides, and Kaposi's sarcoma), 
injuries and inflammation of the skin (i.e.wounds, rashes, prickly heat disorder, 
20 psoriasis, dermatitis), atherosclerosis, uticaria, eczema, photosensitivity, autoimmune 
disorders (i.e. lupus erythematosus, vitiligo, dermatomyositis, morphea, scleroderma, 
pemphigoid, and pemphigus), keloids, striae, erythema, petechiae, purpura, and 
xanthelasma. In addition, such disorders may predispose increased susceptibility to 
viral and bacterial infections of the skin (i.e. cold sores, warts, chickenpox, 
25 molluscum contagiosum, herpes zoster, boils, cellulitis, erysipelas, impetigo, tinea, 
althletes foot, and ringworm). 

Moreover, the protein product of this clone may also be useful for the 
treatment or diagnosis of various connective tissue and skeletal disorders such as 
arthritis, trauma, tendonitis, chrondomalacia and inflammation, autoimmune disorders 
30 such as rheumatoid arthritis, lupus, scleroderma, and dermatomyositis as well as 
dwarfism, spinal deformation, and specific joint abnormalities as well as 



WO 00/58496 



PCT/US00/07722 



49 



chondrodysplasias (i.e. spondyloepiphyseal dysplasia congenita, familial 
osteoarthritis, Atelosteogenesis type II, metaphyseal chondrodysplasia type Schmid). 
The relatively specific expression of this gene product in proliferative cells and 
tissues (i.e., skin tumor) suggests it may be a key player in the proliferation, 
5 maintenance, and/or differentiation of various cell types during development. It may 
also act as a morphogen to control cell and tissue type specification. Because of 
potential roles in proliferation and differentiation, this gene product may have 
applications in the adult for tissue regeneration and the treatment of cancers. 

Moreover, the expression within other cellular sources marked by proliferating 
10 cells (i.e., synovial sarcoma) suggests this protein may play a role in the regulation of 
cellular division, and may show utility in the diagnosis, treatment, and/or prevention 
of developmental diseases and disorders, cancer, and other proliferative conditions. 
Similarly, developmental tissues rely on decisions involving cell differentiation 
and/or apoptosis in pattern formation. Dysregulation of apoptosis can result in 
1 5 inappropriate suppression of cell death, as occurs in the development of some cancers, 
or in failure to control the extent of cell death, as is believed to occur in acquired 
immunodeficiency and certain neurodegenerative disorders, such as spinal muscular 
atrophy (SMA). Therefore, the polynucleotides and polypeptides of the present 
invention are useful in treating, detecting, and/or preventing said disorders and 
20 conditions, in addition to other types of degenerative conditions. Thus this protein 

may modulate apoptosis or tissue differentiation and would be useful in the detection, 
treatment, and/or prevention of degenerative or proliferative conditions and diseases. 
The protein is useful in modulating the immune response to aberrant polypeptides, as 
may exist in proliferating and cancerous cells and tissues. The protein can also be 
25 used to gain new insight into the regulation of cellular growth and proliferation. The 
protein is useful for the treatment, detection, and/or prevention of cardiovascular, 
vascular, and metabolic diseases and/or disorders. Protein, as well as, antibodies 
directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 
30 Many polynucleotide sequences, such as EST sequences, are publicly 

available and accessible through sequence databases. Some of these sequences are 
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related to SEQ ID NO:46 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
5 are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 958 of SEQ ID NO:46, b 
is an integer of 15 to 972, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:46, and where b is greater than or equal to a 
+ 14. 

10 

FEATURES OF PROTEIN ENCODED BY GENE NO: 37 

It has been discovered that this gene is expressed primarily in HSA 172 Cells. 
Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
97 as residues: Thr-37 to Arg-43. 

15 Many polynucleotide sequences, such as EST sequences, are publicly 

available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:47 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 

20 would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 933 of SEQ ID NO:47, b 
is an integer of 15 to 947, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:47, and where b is greater than or equal to a 

25 + 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 38 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Human Prostate Cancer, Stage B2: Soares fetal liver spleen 
30 1NFLS. 
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Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
98 as residues: Ile-28 to Ser-35. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 

5 related to SEQ ID NO:48 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 

10 general formula of a-b, where a is any integer between 1 to 894 of SEQ ID NO:48, b 
is an integer of 15 to 908, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:48, and where b is greater than or equal to a 
+ 14. 

15 FEATURES OF PROTEIN ENCODED BY GENE NO: 39 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Stratagene lung (#937210) and to a lesser extent in Healing 
groin wound - zero hr post-incision (control); Larynx carcinoma II; Stratagene 
fibroblast (#937212); Ulcerative Colitis; Human Lung; H Female Bladder, Adult; 

20 Human Osteoclastoma, re-excision; Human Ovary; Stratagene muscle 937209; 
Stratagene ovarian cancer (#937219); Human Synovial Sarcoma; Human 
Microvascular Endothelial Cells, fract. A and Bone Marrow Cell Line (RS4 ; 1 1). 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 

25 related to SEQ ID NO:49 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 

30 general formula of a-b, where a is any integer between 1 to 739 of SEQ ID NO:49, b 
is an integer of 15 to 753, where both a and b correspond to the positions of 
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nucleotide residues shown in SEQ ID NO:49, and where b is greater than or equal to a 
+ 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 40 

5 It has been discovered that this gene is expressed primarily in the following 

tissues/cDNA libraries: Human Thyroid; Human Epididymus. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
100 as residues: Ser-14 to Lys-23. 

Many polynucleotide sequences, such as EST sequences, are publicly 

10 available and accessible through sequence databases. Some of these sequences are 

related to SEQ ID NO:50 and may have been publicly available prior to conception of - 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 

15 are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 322 of SEQ ID NO:50, b 
is an integer of 15 to 336, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:50, and where b is greater than or equal to a 
+ 14. 

20 

FEATURES OF PROTEIN ENCODED BY GENE NO: 41 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Soares infant brain 1ND3; A- 14 cell line; Human Pancreatic 
Carcinoma. 

25 Many polynucleotide sequences, such as EST sequences, are publicly 

available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:51 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 

30 would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
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general formula of a-b, where a is any integer between 1 to 517 of SEQ ID NO:51, b 
is an integer of 15 to 53 1, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:5 1, and where b is greater than or equal to a 
+ 14. 

5 

FEATURES OF PROTEIN ENCODED BY GENE NO: 42 

It has been discovered that this, gene is expressed primarily in the following 
tissues/cDNA libraries: Human Heart and to a lesser extent in HSA 172 Cells; 
NTERA2, control; Human Endometrial Tumor; Messangial cell, frac 2; Human 

1 0 Pancreas Tumor; Adipocytes; Soares melanocyte 2NbHM; Endothelial-induced; H. 
Adult Spleen, ziplox; HeLa cell line; Smooth muscle-ILb induced; Human Liver; 
Human Lung; Human Pineal Gland; STROMAL -OSTEOCLASTOMA; Fetal Liver, 
subtraction II; Breast Cancer Cell line, angiogenic; Human Osteoblasts II; Epithelial- 
TNFa and INF induced; Soares breast 2NbHBst; Rejected Kidney, lib 4; 

1 5 Soares_parathyroid_tumor_NbHPA; Stratagene NT2 neuronal precursor 937230; PC3 
Prostate cell line; Colon Carcinoma; Stratagene endothelial cell 937223; Smooth 
muscle, serum treated; Human Placenta; Soares_senescent_fibroblasts_NbHSF; 
Primary Dendritic cells,frac 2; Monocyte activated; Hodgkins Lymphoma II; Nine 
Week Old Early Stage Human and Primary Dendritic Cells, lib 1. 

20 Many polynucleotide sequences, such as EST sequences, are publicly 

available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:52 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 

25 would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 439 of SEQ ID NO:52, b 
is an integer of 15 to 453, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:52, and where b is greater than or equal to a 

30 + 14. 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 43 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Activated T-Cells, 12 hrs, subtracted; Human 
Cardiomyopathy, subtracted; Soares melanocyte 2NbHM; Stratagene HeLa cell s3 
5 937216. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:53 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 

10 excluded from the scope of the present invention. To list every related sequence 

would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1015 of SEQ ID NO:53, b 
is an integer of 15 to 1029, where both a and b correspond to the positions of 

15 nucleotide residues shown in SEQ ID NO:53, and where b is greater than or equal to a 
+ 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 44 

It has been discovered that this gene is expressed primarily in the following 
20 tissues/cDNA libraries: Morton Fetal Cochlea; Human Testes Tumor. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:54 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
25 excluded from the scope of the present invention. To list every related sequence 

would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 697 of SEQ ID NO: 54, b 
is an integer of 15 to 7 1 1, where both a and b correspond to the positions of 
30 nucleotide residues shown in SEQ ID NO:54, and where b is greater than or equal to a 
+ 14. 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 45 

It has been discovered that this gene is expressed primarily in Human 
Pancreas Tumor. 

5 Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 

105 as residues: Glu-20 to Arg-27. 

Many polynucleotide sequences, such as EST sequences, are publicly 

available and accessible through sequence databases. Some of these sequences are 

related to SEQ ID NO:55 and may have been publicly available prior to conception of 
1 0 the present invention. Preferably, such related polynucleotides are specifically . 

excluded from the scope of the present invention. To list every related sequence 

would be cumbersome. Accordingly, preferably excluded from the present invention 
. are one or more polynucleotides comprising a nucleotide sequence described by the 

general formula of a-b, where a is any integer between 1 to 375 of SEQ ID NO:55, b 
15 is an integer of 1 5 to 389, where both a and b correspond to the positions of 

nucleotide residues shown in SEQ ID NO:55, and where b is greater than or equal to a 

+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 46 
20 The computer algorithm BLASTX has been used to determine that the 

translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
gnllPIDId 102 1660 (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as "KIAA0364 [Homo 
25 sapiens]". A partial alignment demonstrating the observed homology is shown 
immediately below. 



>gnl | PID| (31021660 (AB002362) KIAA0364 (Homo sapiens] >gi|2645890 

30 <AF034198) 1GSpl [Komo sapiens) > s p|O15070|O15070 KIAA0364. 

Length = 13 27 

Plus Strand HSPs : 
35 Score = 2336 (822.3 bits). Expect = 0.0. Sum P<2> = 0.0 
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Identities = 437/464 (94%), Positives = 437/464 (94%), Frame = +1 



697 PNP-LSVWSXPWFPGKSVILRCQGTFQGMRFALLQEGAHVPLQFRSVSGNSADFLLHTV 873 

PPL pyVFPGKSVILRCQGTFQGMRFALLQEGAHVPLQFRSVSGNSADFLLHTV 
8 64 PKPTLLAQPGPWFPGKSVILRCQGTFQGMRFALLQEGAHVPLQFRSVSGNSADFLLHTV 923 

874 GAEDSGNYSCIYYETTMSNRGSYLSMPLMIWVTDTFPKPWLFAEPSSWPMGQNVTLWCR 1053 

G AED S GNY SCI Y Y ETTMS NRG S Y L SMP LMI WVTDT F P KPWL. F AE PS £ W PMGQNVTLWC R 
92 4 GAEDSGNYSCIYYETTMSNRGSYLSMPLMIWVTOTFPKPWLFAEPSSVVPMGQNVTLWCR 9 83 

1054 GPVHGVGYILHKEGEATSMQLWGSTSNDGAFPITNISGTSMGRYSCCYHPDWTSSIKIQP 1233 
GPVHGVGYILHKEGEATSMQLWGSTSNDGAFPITNISGTSMGRYSCCYHPDWTSSIKIQP 
984 GPVHGVGYILHKEGEATSMQLWGSTSNDGAFPITNISGTSMGRYSCCYHPDWTSSIKIQP 1043 

1234 SNTLELLVTGLLPKPSLLAQPGPMVAPGENMTLQCQGELPDSTFVLLKEGAQEPLEQQRP 1413 

SNTLELLVTGLLPKPSLLAQPGPMVAPGENMTLQCQGELPDSTFVLLKEGAQEPLEQQRP 
1044 SNTLELLVTGLLPKPSLLAQPGPMVAPGEKMTLQCQGELPDSTFVLLKEGAQEPLEQQRP 1103 

1414 SGYRADFWMPAVRGEDSGIYSCVYYUDSTPFAASNHSDSLEIWVTDKPPKPSLSAWPSTM 1593 

SGYRADFWMPAVRGEDSGIYSCVYYLDSTPFAASNHSDSLEIWVTDKPPKPSLSAWPSTM 
1104 SGYRADFWMPAVRGEDSGIYSCVYYLDSTPFAASNHSDSLEIWVTDKPPKPSLSAWPSTM 1163 

1594 FKLGKDITLQCRGPLPGVEFVLEHDGEEAPQQFSEDGDFVINNVEGKGIGNYSCSYRLQA 1773 

FKLGKDITLQCRGPLPGVEFVLEHDGEEAPQQFSEDGDFVINNVEGKGIGNYSCSYRLQA 
1164 FKLG KD I TL QC RG P LPGVE FVLEHDG EEAPQQFS EDGD F VINNVEG KG I GNY SC S YRLQ A 1223 

1774 YPDIWSEPSDPLELVGAAGPVAQECTVGNXXXXXXXXXXXXXXXXXXXXEWKKW 1953 

YPDIWSEPS D PL EL VGAAG PVAQ ECT VGN EWKKWPRLRTR 
1224 YPDIWSEPSDPLELVGAAGPVAQECWGNIVRSSLIWVWAI^VVIAIEWKKWPRLRTR 1283 

1954 GSETDGRDQTIALEECNQEGEPGTPANSPSSTSQRISVELPVPI 2085 

GS ETDGRDQ T I ALEECNQEG E PGT P ANS PS STSQRI S VEL PVP I 
1284 GS ETDGRDQT I ALEECNQEGE PGT PAN S P S S T S QRI S VEL PVP I 1327 



35 The segment of gnllPIDld 102 1660 that is shown as M S" above is set out in the 

sequence listing as SEQ ID NO. 141. Based on the structural similarity these 
homologous polypeptides are expected to share at least some biological activities. 
Such activities are known in the art, some of which are described elsewhere herein. 
Assays for determining such activities are also known in the art, some of which have 

40 been described elsewhere herein. 

Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out in the sequence listing as SEQ ID NO. 142 which 
corresponds to the "Q" sequence in the alignment shown above (gaps introduced in a 
sequence by the computer are, of course, removed). 

45 It has been discovered that this gene is expressed primarily in the following 

tissues/cDNA libraries: Soares fetal liver spleen 1NFLS and to a lesser extent in 
Human Testes Tumor; Soares„fetalJiver_spleen_lNFLS_Sl; Soares infant brain 
1NIB; Human Pituitary, subt IX; Soares_total_fetus_Nb2HF8_9w; Human Fetal 
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Spleen; Human Whole Brain #2 - Oligo dT > 1.5Kb; NCI_CGAP_Br2; 
Soares_testis_NHT; Soares_NFL_T_GBC_S 1; Human Heart; Human Thymus and 
Human Whole Six Week Old Embryo. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 

5 106 as residues: Met-1 to Ser-7. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:56 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically. 

0 excluded from the scope of the present invention. To list every related sequence 

would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 2375 of SEQ ID NO:56, b 
is an integer of 15 to 2389, where both a and b correspond to the positions of 

5 nucleotide residues shown in SEQ ID NO:56, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 47 

It has been discovered that this gene is expressed primarily in H. Meniingima, 

^0 M6. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
107 as residues: Ile-20 to Leu-29. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
25 related to SEQ ID NO:57 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
30 general formula of a-b, where a is any integer between 1 to 1000 of SEQ ID NO:57, b 
is an integer of 15 to 1014, where both a and b correspond to the positions of 
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nucleotide residues shown in SEQ ID NO:57, and where b is greater than or equal to a 
+ 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 48 

5 The computer algorithm BLASTX has been used to determine that the 

translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
gil728658 (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as "Saccharomyces 

10 cerevisiae protein". [A partial alignment demonstrating the observed homology is 
shown immediately below. 



15 



20 



25 



30 



>gi|728658 unknown [Saccharomyces cerevisiae] >pir | S53 040 1 S53040 probable 
membrane protein YMROlOw - yeast (Saccharomyces cerevisiae) 
Length = 405 

Plus Strand HSPs : 

Score = 138 (48.6 bits). Expect = 2.1e-09, Sum P(2) = 2.1e-09 
Identities = 40/152 (26%), Positives = 70/152 (46%) , Frame = +2 



200 FDPHH F WQWS S F S DYVQC VLAFTG VAG YI T Y LSIDSAL — FVETLGFLAV 343 

FDP+ FWQW + + + + F V +T+ L+ DS +G L + 

202 FDPNFKRI GAF WQWDDDKNFWRF LALF ATVQ I L VTF F I SN I LNWD S LAQG LG S I IG S LG L 261 

344 LTEAMLGVPQLYR^RHQSTEGMSIKMVLlWrSG 517 

L E++L +PQ+ ++ +S +G + + + + WGDKY+ K F+LQ 
2 62 LVES LLPLPQI AI LYKLKSVQGFKLI LLVS WLCGDTLKIT YL I FGAKNI S ALFVI F ALFQ 3 21 

518 VLVDLAILGQAYAFARHPQKPAPHAVHPTGTKA 616 

+ +D I GQ Y + R+ H HP + + 

322 MSLDFYIGGQ-YIYYRYYYPKLRHQHHPNDSNS 3 53 



The segment of gil728658 that is shown as "S" above is set out in the sequence 
35 listing as SEQ ID NO. 143. Based on the structural similarity these homologous 

polypeptides are expected to share at least some biological activities. Such activities 
are known in the art, some of which are described elsewhere herein. Assays for 
determining such activities are also known in the art, some of which have been 
described elsewhere herein. 
40 Preferred polypeptides of the invention comprise a polypeptide having the 

amino acid sequence set out in the sequence listing as SEQ ID NO. 144 which 
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10 



corresponds to the "Q" sequence in the alignment shown above (gaps introduced in a 
sequence by the computer are, of course, removed). 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Human Brain, Striatum; Soares adult brain N2b5HB55Y and 
to a lesser extent in Soares retina N2b4HR; Soares_fetal_heart_NbHH19W; CD34 
positive cells (Cord Blood); Nine Week Old Early Stage Human; Human Cerebellum; 
Human endometrial stromal cells-treated with estradiol; Human Pituitary, subt IX; 
Human Primary Breast Cancer Reexcision; Human adult testis, large inserts; 
Stratagene liver (#937224); Dendritic cells, pooled; Soares melanocyte 2NbHM; 
Bone Marrow Cell Line (RS4.11); Keratinocyte; Soares fetal liver spleen 1NFLS; 
Soares infant brain 1NIB; Human Pituitary, subtracted VIII; Stomach Tumour; H. 
Frontal Cortex, Epileptic; Human White Adipose; H. cerebellum, Enzyme subtracted; 
H. Epididiymus, cauda; Soares_fetal_heart_NbHH19W; Human Epididymus; Breast 
Cancer cell line, MDA 36; Human Adipose Tissue, re-excision; NCI_CGAP_GCB 1 ; 
15 HL-60, PMA 4H, re-excision; Human Osteosarcoma; Jurkat T-Cell, S phase; Human 
Manic Depression Tissue; Human Infant Brain; Human Neutrophil; Human Uterine 
Cancer; Human Adult Testes, Large Inserts, Reexcision; Liver, Hepatoma; Epithelial- 
TNFa and INF induced; Human Fetal Brain; Rejected Kidney, lib 4; Macrophage 
(GM-CSF treated); Resting T-Cell Library ,11; H. Frontal cortex,epileptic,re-excision; 
20 Primary Dendritic cells.frac 2; Human Fetal Lung III; NCI_CGAP_GCB 1 ; Human 
Adult Pulmonary ,re-excision; Human brain ARSanders; 

Soares_parathyroid_tumor_NbHPA; Anergic T-cell; Human Testes; T cell helper II; 
Stratagene endothelial cell 937223; Soares placenta Nb2HP and Primary Dendritic 
Cells, lib 1. 

25 Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 

108 as residues: Ala-23 to His-34, His- 153 to Ala- 158. 

Many polynucleotide sequences, such as EST sequences, are publicly 

available and accessible through sequence databases. Some of these sequences are 

related to SEQ ID NO:58 and may have been publicly available prior to conception of 
30 the present invention. Preferably, such related polynucleotides are specifically 

excluded from the scope of the present invention. To list every related sequence 
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would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 914 of SEQ ID NO:58, b 
is an integer of 15 to 928, where both a and b correspond to the positions of 
5 nucleotide residues shown in SEQ ID NO:58, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 49 

The computer algorithm BLASTX has been used to determine that the 

10 translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
gil288 145 (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as "putative ORF [Homo 
sapiens]". A partial alignment demonstrating the observed homology is shown 

15 immediately below. 

>gi | 288145 put. ORF [Homo sapiens] >pir| 138022 | 138022 hypothetical protein 
human 

20 Length = 196 

Plus Strand HSPs: 

Score = 293 (103.1 bits). Expect = 2.6e-25. P = 2.6e-25 
25 Identities = 58/78 (74%). Positives = 61/78 (78%), Frame = +1 



30 



586 HLRSGVQDQPGQHGKTSFLLKIQKIAGRIGRCL*SQLLGRLRQF^lJaLGGRGCSEPRLS 765 
HLRSGVQD PGQHGK LLKIQ+LAG GRCL SQLL RLRQENHLN GGRGCSEP+ 
3 HLRSGVQDYPGQHGKIPSLLKIQELAGHGGRCLQSQLLRRLRQENHLNSGGRGCSEPKSH 62 



Q: 766 HCTPAWATAQDSVSKKKK 819 

C PAW T DSVSK+ K 
S: 63 LCIPAWVTEGDSVSKQNK 80 



35 The segment of gil288 145 that is shown as "S" above is set out in the sequence 

listing as SEQ ID NO. 145 . Preferred polypeptides of the invention comprise a 
polypeptide having the amino acid sequence set out in the sequence listing as SEQ ID 
NO. 146 which corresponds to the "Q" sequence in the alignment shown above (gaps 
introduced in a sequence by the computer are, of course, removed). 
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It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: PERM TF274 and to a lesser extent in Human Colon, 
subtraction; STROMAL -OSTEOCLASTOMA. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 

5 109 as residues: Leu-1 to Gly-7. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:59 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 

1 0 excluded from the scope of the present invention. To list every related sequence 

would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 8 10 of SEQ ID NO:59, b 
is an integer of 15 to 824, where both a and b correspond to the positions of 

15 nucleotide residues shown in SEQ ID NO:59, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 50 

It has been discovered that this gene is expressed primarily in the following 
20 tissues/cDNA libraries: Human Fetal Heart and to a lesser extent in Human Fetal 
Lung III; Synovial hypoxia; Synovial IL-l/TNF stimulated; Nine Week Old Early 
Stage Human; Soares placenta Nb2HP; Human Fetal Heart, Differential (Fetal- 
Specific); Synovial hypoxia-RSF subtracted; Early Stage Human Lung, subtracted: 
Soares_senescent_fibroblasts_NbHSF; wilm's tumor; Human Fetal Dura Mater; 
25 Human Fetal Heart, subtracted; Soares ovary rumor NbHOT; Whole 6 Week Old 
Embryo; Human Fetal Spleen; Human Fetal Bone; Human Fetal Epithelium (Skin); 
Synovial Fibroblasts (Ill/TNF), subt: Human Chronic Synovitis; Stratagene fetal 
spleen (#937205); Human Osteoblasts II; Soares breast 2NbHBst; Human Synovial 
Sarcoma: Human Fetal Heart: Human Colon, subtraction: Human Colon; Raji Cells, 
30 cyclohexamide treated; Human Synovium: Soares_senescent_fibroblasts_NbHSF; 
Synovial Fibroblasts (control): Human Fetal Brain; Human Adrenal Gland Tumor: 
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Human Whole Six Week Old Embryo; Human Substantia Nigra; Human Adult 
Pulmonary ,re-excision and Human 8 Week Whole Embryo. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
1 10 as residues: Pro- 12 to Asp- 17, Ser-25 to Gly-31. 

5 Many polynucleotide sequences, such as EST sequences, are publicly 

available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:60 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
10 would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 794 of SEQ ID NO:60, b 
is an integer of 15 to 808, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:60, and where b is greater than or equal to a 

15 + 14. 
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Table 1 summarizes the information corresponding to each "Gene No." descnbed 
abov = The nucleotide sequence identified as "NT SEQ ID NO:X" was assembled 
from partial!, homologous ("overlapping") sequences obtained from the "cDNA 
clone ID" identified in Table 1 and, in some cases, from additional related DNA 
5 clones. The overlapping sequences were assembled into a single contiguous sequence 
of high redundancy (usually three to five overlapping sequences at each nucleoude 
position), resulting in a final sequence identified as SEQ ID NO:X. 

The cDNA Clone ID was deposited on the date and g.ven the corresponds 
deposit number listed in "ATCC Deposit No:Z and Date." Some of the deposits 
,0 contain multiple different Cones corresponding to the same gene. "Vector" refers to 
the type of vector contained in the cDNA Clone ID. 

"Total NT Seq." refers to the total number of nucleotides in the confg 
identified by "Gene No." The deposited clone may contain all or most of these 
sequences, reflected by the nuclide position indicated as "5- NT of Cone Seq^ 
1S and the "3' NT of Clone Seq." of SEQ ID NO:X. The nucleotide position of SEQ ID 
NO X of the putative st« codon (methionine) is identified as "5' NT of Star, Codon. 

• • ~f cpo tf> NO-X of the predicted signal sequence 
Similarly , the nucleotide position of SEQ ID NU.A 

is identified as "5' NT of First AA of Signal Pep." 

, ^ cpnnpnce be^innins with the methionine, is 

The translated amino acid sequence, oe^nm" w 

,0 identified as "AA SEQ ID NO:Y," aUhough other reading frames can also be easily 
„ansla,ed using known molecular biology techniques. The polypeptides produced by 
te e alternative open reading frames are specifically contemplated by the present 

invention. . , 

The first and las, amino acid position of SEQ ID NO: Y of me predrc.ed stgna, 

peptide is identified as "Firs. AA of Sig Pep" and "Las. AA of Sig Pep." The 

predicted firs, amino acid position of SEQ ID NC,Y of the secreted portion » 

identified as "Predicted Ftrs. AA of Secreted Portion." Finally, the amino acid 

position of SEQ ID NO:Y of the last amino acid in the open reading frame ,s 

identified as "Last AA of ORF." 

SEQ ID NO:X (where X may be any of the polynucleotide sequences 
disclosed in the sequence Bring) and the translated SEQ ID NO: Y (where Y may be 
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anv of the polypeptide sequences disclosed in the ***** >.*ing> » « 
aKur ate an, otherwise suitab* for a variety of uses we,, .nown ,n the ar, and 

a cldhybrid iZ a,ion probes tha, -U. detect nucleic acid sequences con— SEQ ID 
NO* or the cDNA contained in the deposit clone. These probes w,ll also 

o forensic and d,a g nos,ic methods of the invention. Similarly, P*W*« 
lifted from SEQ n> NO: Y ma, he used, for example, ^~^Z 
which bind specify to proteins containing the polypeptides and the secreted 
proteins encoded by the cDNA Cones identified in Tabic , 

Nevertheless. DNA sequences generated by sequencing 
sequent errors. The errors exist as misidentified nucleotides, or as mserttons or 
sequencing err ,. H nNA sequence. The erroneously inserted or 

deletions of nucleotides in the generated DNA sequen 

■ d equence In these cases, the predicted amino acid sequence diverges from the 
' — -«quence,eventh 0 u g h.e g e n e = A 

than 99.9% identical to the actual DNA sequence (for example, 
deletion in an open reading frame of over 1000 bases). 

Accordilly, for those applications requiring precision in the nucleotide 
, 0 sequence or the a"mino acid sequence, the present invention provides not only the 
>0 sequence epo m NO'X and the predicted 

aenerated nucleotide sequence identified as SEQ ID NU.A 
° - , t TD NO-Y, but also a sample of 

translated amino acid sequence identified as SEQ ID NO. 

• • hnman cDNA of the invention deposited wuh the ATCC, 
olasmid DNA containing a human cL>in a oi u 

piasnuu ^ deposited clone can readily 

as set forth in Table 1. The nucleotide sequence of each deposit 

The predicted amino acd sequence canU.cn be verified from such dep sits 

M or over, the amino acid sequence of the protein encoded by a particular c one . 

I be directly determined by peptide sequencing or by expressing the protein ,„ a 

II bos, cel, containing the deposited human cDNA, collecting the protein, and 

30 determining its sequence. 
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The present inv.nt.cn also reia.es to the genes corresponding to SEQ ID 
NO* SEQ ID NO:Y, or the deposited clone. The corresponding gene can be 
isoiated in accordance with known methods using the sequence information dtsciosed 
herein Such methods include preparing probes or primers from the disclosed 
5 sequence and identifying or amplifying the corresponding gene from appropriate 

sources of genomic material. 

Also provided in the present invention are allelic variants, orthologs, and/or 
species homdogs. Procedures known in the art can be used to obtain fuMength 
„encs allelic variants, splice variants, full-length coding portions, orthologs, and/or 
10 species homologs of genes corresponding to SEQ ID NO:X, SEQ ID NO : Y, or a 

deposited clone, using information from the sequences d.sclosed here.n or the clones 
deposited with the ATCC. For example, allelic variants and/or species homologs may 
he isolated and identified by makmg suitable probes or primers from the sequences 
provided herein and screening a suitable nuc.eic acid source for aUeiic variants and/or 

1 5 the desired homologue . 

The polypeptides of the invention can be prepared in any suitable manner. 
Such polypeptides include isoiated natural* occurring polypeptides, recombinantly 
produced pdypeptides, synthetically produced polypeptides, or polypeptrdes 
produced by a combination of these methods. Means for preparing such poiypepudes 

20 are well understood , in the art. 

The poiypepudes may be in the form of the secreted protein, includmg the 
mature form, or may be a pari of a larger protein, such as a fusion protein (see below). 
U is often advantageous to include an additional amino acid sequence which contatns 
secretorv or leader sequences, pro-sequences, sequences which atd in purification , 
25 such as multiple histidine residues, or an addttionai sequence for stabihty dunng 

recombinant production. 

The polypeptides of the present invention are preferably provided .n an 
iso.ated form, and preferably are substantia!* punfied. A recombinant* produced 

- o - i ,r„„ thr secreted polypeptide, can be substantially 
version of a polypeptide, including the secreted poiyp p 

30 purified using techniques described here.n or otherwise known .„ the art. sue a. for 
example, by the one-step method desenbed in Srruth and Johnson, Gene 67:3 1^0 
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„988) Polypeptides of the invenuon also can be purified from natural, synthetic or 
re combma„< sources using technics described here.n or otherw.se Known tn the art, 
such as. for example, anfbodies of the invention raised against the secreted protetn. 
The present invenuon provides a polynucleotide comprising, or alternately 
s consist of, the nucleic acid sequence of SEQ ID NO:X, and/or a cDNA contained 
in ATCC deposit Z. The present invention also provides a polypeptide compnsmg, or 
amatively, consisung of, the polypep.de sequence of SEQ ID NO.Y and-or a 
pol ypepude encoded by the cDNA contained in ATCC deposit Z. Polynucleotides 
loding a poiypeptide comprising, or aUernatively consisting of the polypeptide 
10 sequence of SEQ ID NO:Y and/or a polypepude sequence encoded by the cDNA 
contained in ATCC deposit Z are also encompassed by the invenuon. 
Sigr^ Sequences 

The present invenuon also encompasses mature forms of the polypepude 
having Ore poiypepridc sequence of SEQ ID NO:Y and/or the polypeptide sequence 
15 encoded by the cDNA in a deposed done. Polynucleotides encoding the mature 

L* (such as. for cample, the polynucleotide sequence in SEQ ID HO ; X anoVor the 
polynucleotide sequence contained in the cDNA of a deposited clone) are also 
lompassed by the invention. According to the signal hypothes,, proteins secret^ 
by mammalian cells have a signal or secretary ieader sequence which » cleaved from 
,0 me mature protein once export of the growing protein chain across the rough 
" endoplasmic reticulum has been initiated. Most mammalian cells and even tnsect 
cells cleave secreted proteins with the same specificity. However, in some cases, 
Ceavage of a secreted protein is not entirely uniform, which results in two or more 
marure species of the protein. Further, it has long been Known that cleavage 
, 5 specificity of a secreted protein is ultimately determined by the primary structure o, 
the complete prorem, that is, it is inherent in the ammo acid sequence of the 

AMICUS for predicting whether a protein has a signa! sequence, as well as the 
deavase point for that sequence, are available. For instance, the method of 
30 McGeoch, Vhus Re, 3:271-286 (1985,. uses the infonnauon from a shon N-termrna, 
char-ed region and a subsequent uncharged region of the complete (uncleaved, 
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pr otein. The method o, von Heinje, N* Acids Res. 14:46*3-4690 (1986, » = 
Lormation from .he residues surround.ng Che c.eavage site, typical.y residues - ,3 o 
+ , where + 1 indicates .he amino terminus of the secreted protein. The accuracy of 
predicts the c.eavage points of Mown mammalian sccre.ory proteins for each of 
5 thesemethodsisintherangeof75-80%. (von Heinje, supra., However, the two 
m ethods do not always produce the same predicted cleavage po,nt(s) for a given 
protein. 

. In the present case, the deduced amino acid sequence of the secreted 
^peptide was ana,y*ed by a computer program called SignaiP (Henri, Nielsen e, 
10 al Prot=inEn 8 ineenn gl 0-,-6(.997),,whichpredic K mecel 1 u 1 ar.ocat.onofa 

protein based on the am.no acid sequence. As part of this computational prediction of 
legation, .he methods of McOeoch and von Heinje are incorporated. The analysis 

e „f,h» secreted proteins described herein by this program 

of the amino acid sequences ot the secreicu p 

nrovided the results shown in Table 1 . 
, 5 As one of ordinary slcill would appreciate, however, cleavage sites sometimes 

vaxy from organism to organism and cannot be predicted with absolute certainty. 
Accordingly, the present invention provides secreted polypeptides having a sequence 
shown in SEQ ID NO:Y which have an N-terminus beginning within 5 residues <«, 
+ or - 5 residues, of the predicted cleavage point. Similarly, i. is also receded .hat 
20 in some cases, cleavage of the signal sequence from a secreted protein is no, entirely 
uniform, resulting in more than one secreted secies. These polypeptides, and the 
polynucleotides encoding such polypeptides, are contemplated by the present 
invention. 

Moreover, the signai sequence identified by the above analysis may no, 
,5 necessarily predic, me na.urally occurring signa! sequence. For example, me 
" naturally occurring signal sequence may be further upstream from the predicted signal 
sequence. However, it is likely that the predicted signal sequence will be capable of 
Acting the secreted protein to the ER. Nonetheless, the present invention provK.es 
the mature protein produced by expression of the polynucleotide sequence of SEQ 
30 NO:X anovor the polynucieotide sequence contained in the cDNA of a deposited 

Cone, in a mammalian cell (e.g., COS cells, as desribed below, These polypeptides. 
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and the polynucleotides encoding such polypeptides, are contemplated by the present 
invention. 



15 



Polynucleotide an H Polypeptide Variants 

The present invention is directed to variants of the polynucleotide sequence 
disclosed in SEQ ID NO:X, the complementary strand thereto, and/or the cDNA 
sequence contained in a deposited clone. 

The present invention also encompasses variants of the polypeptide sequence 
disclosed in SEQ ID NO:Y and/or encoded by a deposited clone. 

"Variant" refers to a polynucleotide or polypeptide differing from the 
polynucleotide or polypeptide of the present invention, but retaining essential 
properties thereof. Generally, variants are overall closely similar, and, in many 
regions, identical to the polynucleotide or polypeptide of the present invention. 

The present invention is also directed to nucleic acid molecules which 
comprise, or alternatively consist of, a nucleotide sequence which is at least 80%, 
85%, 90%, 95%, 96%, 97%, 98% or 99% identical to, for example, the nucleotide 
coding sequence in SEQ ID NO:X or the complementary strand thereto, the 
nucleotide coding sequence contained in a deposited cDNA clone or the 
complementary strand thereto, a nucleotide sequence encoding the polypeptide of 
20 SEQ ID NO: Y, a nucleotide sequence encoding the polypeptide encoded by the 
cDNA contained in a deposited clone, and/or polynucleotide fragments of any of 
these nucleic acid molecules (e.g., those fragments described herein). 
Polynucleotides which hybridize to these nucleic acid molecules under stringent 
hybridization conditions or lower stringency conditions are also encompassed by the 
25 invention, as are polypeptides encoded by these polynucleotides. 

The present invention is also directed to polypeptides which comprise, or 
alternatively consist of, an amino acid sequence which is at least 80%, 85%, 90%, 
95%, 96%, 97%, 98%. 99% identical to, for example, the polypeptide sequence 
shown in SEQ ID NO:Y, the polypeptide sequence encoded by the cDNA contained 
30 in a deposited clone, and/or polypeptide fragments of any of these polypeptides (e.g., 
those fragments described herein). 
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By a nucleic acid having a nucleotide sequence at least, for example, 95% 
"identical" to a reference nucleotide sequence of the present invention, it is intended 
that the nucleotide sequence of the nucleic acid is identical to the reference sequence 
except that the nucleotide sequence may include up to five point mutations per each 

5 100 nucleotides of the reference nucleotide sequence encoding the polypeptide. In 
other words, to obtain a nucleic acid having a nucleotide sequence at least 95% 
identical to a reference nucleotide sequence, up to 5% of the nucleotides in the 
reference sequence may be deleted or substituted with another nucleotide, or a 
number of nucleotides up to 5% of the total nucleotides in the reference sequence may 

10 be inserted into the reference sequence. The query sequence may be an entire 

sequence shown inTable 1, the ORP (open reading frame), or any fragment specified 
as described herein. 

As a practical matter, whether any particular nucleic acid molecule or 
polypeptide is at least 80%, 85%, 90%, 95%, 96%, 97%, 98% or 99% identical to a 

1 5 nucleotide sequence of the presence invention can be determined conventionally 
using known computer programs. A preferred method for determining the best 
overall match between a query sequence (a sequence of the present invention) and a 
subject sequence, also referred to as a global sequence alignment, can be determined 
using the FASTDB computer program based on the algorithm of Brutlag et al. (Comp. 

20 App. Biosci. 6:237-245(1990)). In a sequence alignment the query and subject 
sequences are both DNA sequences. An RNA sequence can be compared by 
converting U's to T's. The result of said global sequence alignment is in percent 
identity. Preferred parameters used in a FASTDB alignment of DNA sequences to 
calculate percent identiy are: Matrix=Unitary, k-tuple=4. Mismatch Penalty=l , 

25 Joining Penalty=30, Randomization Group Length=0, Cutoff Score= 1 , Gap 

Penalty=5, Gap Size Penalty 0.05, Window Size=500 or the lenght of the subject 
nucleotide sequence, whichever is shorter. 

If the subject sequence is shorter than the query sequence because of 5' or 3' 
deletions, not because of internal deletions, a manual correction must be made to the 

30 results. This is because the FASTDB program does not account for 5' and 3' 

truncations of the subject sequence when calculating percent identity. For subject 
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sequences truncated at the 5' or 3' ends, relative to the query sequence, the percent 
identity is corrected by calculating the number of bases of the query sequence that are 
5' and 3' of the subject sequence, which are not matched/aligned, as a percent of the 
total bases of the query sequence. Whether a nucleotide is matched/aligned is 
5 determined by results of the FASTDB sequence alignment. This percentage is then 
subtracted from the percent identity, calculated by the above FASTDB program using 
the specified parameters, to arrive at a final percent identity score. This corrected 
score is what is used for the purposes of the present invention. Only bases outside the 
5' and 3' bases of the subject sequence, as displayed by the FASTDB alignment, 
L0 which are not matched/aligned with the query sequence, are calculated for the 
purposes of manually adjusting the percent identity score. 

For example, a 90 base subject sequence is aligned to a 100 base query 
sequence to determine percent identity. The deletions occur at the 5' end of the 
subject sequence and therefore, the FASTDB alignment does not show a 
15 matched/alignment of the first 10 bases at 5' end. The 10 unpaired bases represent 

10% of the sequence (number of bases at the 5' and 3' ends not matched/total number 
of bases in the query sequence) so 10% is subtracted from the percent identity score 
calculated by the FASTDB program. If the remaining 90 bases were perfectly 
matched the final percent identity would be 90%. In another example, a 90 base 
20 subject sequence is compared with a 100 base query sequence. This time the 

deletions are internal deletions so that there are no bases on the 5' or 3' of the subject 
sequence which are not matched/aligned with the query. In this case the percent 
identity calculated by FASTDB is not manually corrected. Once again, only bases 5' 
and 3' of the subject sequence which are not matched/aligned with the query sequence 
25 are manually corrected for. No other manual corrections are to made for the purposes 

of the present invention. 

By a polypeptide having an amino acid sequence at least, for example, 95% 
"identical" to a query amino acid sequence of the present invention, it is intended that 
the amino acid sequence of the subject polypeptide is identical to the query sequence 
30 except that the subject polypeptide sequence may include up to five amino acid 
alterations per each 100 amino acids of the query amino acid sequence. In other 
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words, to obtain a polypeptide having an amino acid sequence at least 95% identical 
to a query amino acid sequence, up to 5% of the amino acid residues in the subject 
sequence may be inserted, deleted, (indels) or substituted with another amino acid. 
These alterations of the reference sequence may occur at the amino or carboxy 
terminal positions of the reference amino acid sequence or anywhere between those 
terminal positions, interspersed either individually among residues in the reference 
sequence or in one or more contiguous groups within the reference sequence. 

As a practical matter, whether any particular polypeptide is at least 80%, 85%, 
90%, 95%, 96%, 97%, 98% or 99% identical to, for instance, an amino acid 
sequences shown in Table 1 (SEQ ID NO: Y) or to the amino acid sequence encoded 
by cDNA contained in a deposited clone can be determined conventionally using 
known computer programs. A preferred method for determing the best overall match 
between a query sequence (a sequence of the present invention) and a subject 
sequence, also referred to as a global sequence alignment, can be determined using 
15 the FASTDB computer program based on the algorithm of Brutlag et al. (Comp. App. 
Biosci. 6:237-245(1990)). In a sequence alignment the query and subject sequences 
are either both nucleotide sequences or both amino acid sequences. The result of said 
global sequence alignment is in percent identity. Preferred parameters used in a 
FASTDB amino acid alignment are: Matrix=PAM 0, k-tuple=2, Mismatch 
20 Penalty=l, Joining Penalty=20, Randomization Group Length=0, Cutoff Score=l, 
Window Size=sequence length, Gap Penalty=5, Gap Size Penalty=0.05, Window 
Size=500 or the length of the subject amino acid sequence, whichever is shorter. 

If the subject sequence is shorter than the query sequence due to N- or C- 
terminal deletions, not because of internal deletions, a manual correction must be 
made to the results. This is because the FASTDB program does not account for N- 
and C-terminal truncations of the subject sequence when calculating global percent 
identity. For subject sequences truncated at the N- and C-termini, relative to the 
query sequence, the percent identity is corrected by calculating the number of residues 
of the query sequence that are N- and C-terminal of the subject sequence, which are 
not matched/aligned with a corresponding subject residue, as a percent of the total 
bases of the query sequence. Whether a residue is matched/aligned is determined by 
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results of the FASTDB sequence alignment. This percentage is then subtracted from 
the percent identity, calculated by the above FASTDB program using the specified 
parameters, to arrive at a final percent identity score. This final percent identity score 
is what is used for the purposes of the present invention. Only residues to the N- and 
5 C-termini of the subject sequence, which are not matched/aligned with the query 
sequence, are considered for the purposes of manually adjusting the percent identity 
score. That is, only query residue positions outside the farthest N- and C-terminal 
residues of the subject sequence. 

For example, a 90 amino acid residue subject sequence is aligned with a 100 
10 residue query sequence to determine percent identity. The deletion occurs at the N- 
terminus of the subject sequence and therefore, the FASTDB alignment does not 
show a matching/alignment of the first 10 residues at the N-terminus. The 10 
unpaired residues represent 10% of the sequence (number of residues at the N- and C- 
termini not matched/total number of residues in the query sequence) so 10% is 
15 subtracted from the percent identity score calculated by the FASTDB program. If the 
remaining 90 residues were perfectly matched the final percent identity would be 
90%. In another example, a 90 residue subject sequence is compared with a 100 
residue query sequence. This time the deletions are internal deletions so there are no 
residues at the N- or C-termini of the subject sequence which are not matched/aligned 
20 with the query. In this case the percent identity calculated by FASTDB is not • 

manually corrected. Once again, only residue positions outside the N- and C-terminal 
ends of the subject sequence, as displayed in the FASTDB alignment, which are not 
matched/aligned with the query sequnce are manually corrected for. No other manual 
corrections are to made for the purposes of the present invention. 
25 The variants may contain alterations in the coding regions, non-coding 

regions, or both. Especially preferred are polynucleotide variants containing 
alterations which produce silent substitutions, additions, or deletions, but do not alter 
the properties or activities of the encoded polypeptide. Nucleotide variants produced 
by silent substitutions due to the degeneracy of the genetic code are preferred. 
30 Moreover, variants in which 5-10, 1-5, or 1-2 amino acids are substituted, deleted, or 
added in any combination are also preferred. Polynucleotide variants can be produced 
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for a variety of reasons, e.g., to optimize codon expression for a particular host 
(change codons in the human mRNA to those preferred by a bacterial host such as E. 
coli). 

Naturally occurring variants are called "allelic variants," and refer to one of 
5 several alternate forms of a gene occupying a given locus on. a chromosome of an 
organism. (Genes II, Lewin, B., ed., John Wiley & Sons, New York (1985).) These 
allelic variants can vary at either the polynucleotide and/or polypeptide level and are 
included in the present invention. Alternatively, non-naturally occurring variants may 
be produced by mutagenesis techniques or by direct synthesis. 

10 Using known methods of protein engineering and recombinant DNA 

technology, variants may be generated to improve or alter the characteristics of the 
polypeptides of the present invention. For instance, one or more amino acids can be 
deleted from the N-terminus or C-terminus of the secreted protein without substantial 
loss of biological function. The authors of Ron et al., J. Biol. Chem. 268: 2984-2988 

15 ( 1 993), reported variant KGF proteins having heparin binding activity even after 

deleting 3, 8, or 27 amino-terminal amino acid residues. Similarly, Interferon gamma 
exhibited up to ten times higher activity after deleting 8-10 amino acid residues from 
the carboxy terminus of this protein. (Dobeli et al., J. Biotechnology 7: 199-216 
(1988).) 

20 Moreover, ample evidence demonstrates that variants often retain a biological 

activity similar to that of the naturally occurring protein. For example, Gayle and 
coworkers (J. Biol. Chem 268:22105-221 1 1 (1993)) conducted extensive mutational 
analysis of human cytokine IL-la. They used random mutagenesis to generate over 
3,500 individual IL-la mutants that averaged 2.5 amino acid changes per variant over 

25 the entire length of the molecule. Multiple mutations were examined at every 

possible amino acid position. The investigators found that "[m]ost of the molecule 
could be altered with little effect on either [binding or biological activity]." (See, 
Abstract.) In fact, only 23 unique amino acid sequences, out of more than 3,500 
nucleotide sequences examined, produced a protein that significantly differed in 

30 activity from wild-type. 
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Furthermore, even if deleting one or more amino acids from the N-terminus or 
C-terminus of a polypeptide results in medication or loss of one or more biological 
functions, other biological activities may still be retained. For example, the ability of 
a deletion variant to induce and/or to bind antibodies which recognize the secreted 
5 form will likely be retained when less than the majority of the residues of the secreted 
form are removed from the N-terminus or C-terminus. Whether a particular 
polypeptide lacking N- or C-terminal residues of a protein retains such immunogenic 
activities can readily be determined by routine methods described herein and 

otherwise known in the art. 
10 Thus, the invention further includes polypeptide variants which show 

substantial biological activity. Such variants include deletions, insertions, 
inversions, repeats, and substitutions selected according to general rules known in the 
art so as have little effect on activity. For example, guidance concerning how to make 
phenotypically silent amino acid substitutions is provided in Bowie et al., Science 
15 247:1306-1310 (1990), wherein the authors indicate that there are two main strategies 
for studying the tolerance of an amino acid sequence to change. 

The first strategy exploits the tolerance of amino acid substitutions by natural 
selection during the process of evolution. By comparing amino acid sequences in 
different species, conserved amino acids can be identified. These conserved ammo 
20 acids are likely important for protein function. In contrast, the amino acid positions 
where substitutions have been tolerated by natural selection indicates that these 
positions are not critical for protein function. Thus, positions tolerating amino acid 
substitution could be modified while still maintaining biological activity of the 
protein. 

25 The second strategy uses genetic engineering to introduce amino acid changes 

at specific positions of a cloned gene to identify regions critical for protein function. 
For example, site directed mutagenesis or alanine-scanning mutagenesis (introduction 
of sinele alanine mutations at every residue in the molecule) can be used. 
(Cunningham and Wells, Science 244: 108 1-1 085 (1989).) The resulting mutant 

30 molecules can then be tested for biological activity. 
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As the authors state, these two strategies have revealed that proteins are 
surprisingly tolerant of amino acid substitutions. The authors further indicate which 
amino acid changes are likely to be permissive at certain amino acid positions in the 
protein. For example, most buried (within the tertiary structure of the protein) amino 
5 acid residues require nonpolar side chains, whereas few features of surface side chains 
are generally conserved. Moreover,- tolerated conservative amino acid substitutions 
involve replacement of the aliphatic or. hydrophobic amino acids Ala, Val, Leu and 
He; replacement of the hydroxy! residues Ser and Thr; replacement of the acidic 
residues Asp and Glu; replacement of the amide residues Asn and Gin, replacement of 

10 the basic residues Lys, Arg, and His; replacement of the aromatic residues Phe, Tyr, 
and Trp, and replacement of the small-sized amino acids Ala, Ser, Thr, Met ? and Gly. 

Besides conservative amino acid substitution, variants of the present invention 
include (i) substitutions with one or more of the non-conserved amino acid residues, 
where the substituted amino acid residues may or may not be one encoded by the 

15 genetic code, or (ii) substitution with one or more of amino acid residues having a 
substituent group, or (iii) fusion of the mature polypeptide with another compound, 
such as a compound to increase the stability and/or solubility of the polypeptide (for 
example, polyethylene glycol), or (iv) fusion of the polypeptide with additional amino 
acids, such as, for example, an IgG Fc fusion region peptide, or leader or secretory 

20 sequence, or a sequence facilitating purification. Such variant polypeptides are 

deemed to be within the scope of those skilled in the art from the teachings herein. 

For example, polypeptide variants containing amino acid substitutions of 
charged amino acids with other charged or neutral amino acids may produce proteins 
with improved characteristics, such as less aggregation. Aggregation of 

25 pharmaceutical formulations both reduces activity and increases clearance due to the 
aggregate's immunogenic activity. (Pinckard et al., Clin. Exp. Immunol. 2:331-340 
(1967); Robbins et al., Diabetes 36: 838-845 (1987); Cleland et al., Crit. Rev. 
Therapeutic Drug Carrier Systems 10:307-377 (1993).) 

A further embodiment of the invention relates to a polypeptide which 

30 comprises the amino acid sequence of the present invention having an amino acid 
sequence which contains at least one amino acid substitution, but not more than 50 
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amino acid substitutions, even more preferably, not more than 40 amino acid 
substitutions, still more preferably, not more than 30 amino acid substitutions, and 
still even more preferably, not more than 20 amino acid substitutions. Of course, m 
order of ever-increasing preference, it is highly preferable for a peptide or polypeptide 
to have an amino acid sequence which comprises the amino acid sequence of the 
present invention, which contains at least one, but not more than 10, 9, 8, 7, 6, 5, 4, 3, 
2 or 1 amino acid substitutions. In specific embodiments, the number of additions, 
substitutions, and/or deletions in the amino acid sequence of the present invention or 
fragments thereof (e.g., the mature form and/or other fragments described herein), is 
1-5, 5-10, 5-25, 5-50, 10-50 or 50-150, conservative amino acid substitutions are 
preferable. 



p»i Y »,.H P ntide and Pnlvpentide Fragments 

The present invention is also directed to polynucleotide fragments of the 

15 polynucleotides of the invention. 

In the present invention, a "polynucleotide fragment" refers to a short 
polynucleotide having a nucleic acid sequence which: is a portion of that contained in 
a deposited clone, or encoding the polypeptide encoded by the cDNA in a deposited 
clone; is a portion of that shown in SEQ ID NO:X or the complementary strand 
20 thereto, or is a portion of a polynucleotide sequence encoding the polypeptide of SEQ 
ID NO:Y. The nucleotide fragments of the invention are preferably at least about 15 
nt and more preferably at least about 20 nt, still more preferably at least about 30 nt, 
and even more preferably, at least about 40 nt, at least about 50 nt, at least about 75 
nt, or at least about 150 nt in length. A fragment "at least 20 nt in length," for 
25 example, is intended to include 20 or more contiguous bases from the cDNA 

sequence contained in a deposited clone or the nucleotide sequence shown in SEQ ID 
NO:X. In this context "about" includes the particularly recited value, a value larger 
or smaller by several (5, 4, 3, 2, or 1) nucleotides, at either terminus or at both 
termini. These nucleotide fragments have uses that include, but are not limited to, as 
30 diagnostic probes and primers as discussed herein. Of course, larger fragments (e.g., 
50, 150, 500, 600, 2000 nucleotides) are preferred. 
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Moreover, representative examples of polynucleotide fragments of the 
invention, include, for example, fragments comprising, or alternatively consisting of, 
a sequence from about nucleotide number 1-50, 51-100, 101-150, 151-200, 201-250, 
251-300, 301-350, 351-400, 401-450, 451-500, 501-550, 551-600, 651-700, 701-750, 
5 751-800,800-850,851-900,901-950,951-1000, 1001-1050, 1051-1100, 1101-1150, 
1151-1200, 1201-1250, 1251-1300, 1301-1350, 1351-1400, 1401-1450, 1451-1500, 
1501-1550, 1551-1600, 1601-1650, 1651-1700, 1701-1750, 1751-1800, 1801-1850, 
1851-1900, 1901-1950, 1951-2000, or 2001 to the end of SEQ ID NO:X, or the 
complementary strand thereto, or the cDNA contained in a deposited clone. In this 

10 context "about" includes the particularly recited ranges, and ranges larger or smaller 
by several (5, 4, 3, 2, or 1) nucleotides, at either terminus or at both termini. 
Preferably, these fragments encode a polypeptide which has biological activity. More 
preferably, these polynucleotides can be used as probes or primers as discussed 
herein. Polynucleotides which hybridize to these nucleic acid molecules under 

15 stringent hybridization conditions or lower stringency conditions are also 

encompassed by the invention, as are polypeptides encoded by these polynucleotides. 

In the present invention, a "polypeptide fragment" refers to an amino acid 
sequence which is a portion of that contained in SEQ ID NO: Y or encoded by the 
cDNA contained in a deposited clone. Protein (polypeptide) fragments may be "free- 

20 standing," or comprised within a larger polypeptide of which the fragment forms a 
part or region, most preferably as a single continuous region. Representative 
examples of polypeptide fragments of the invention, include, for example, fragments 
comprising, or alternatively consisting of, from about amino acid number 1-20, 21-40, 
41-60, 61-80, 81-100, 102-120, 121-140, 141-160, or 161 to the end of the coding 

25 region. Moreover, polypeptide fragments can be about 20, 30, 40, 50, 60, 70, 80, 90, 
100, 110, 120, 130, 140, or 150 amino acids in length. In this context "about" 
includes the particularly recited ranges or values, and ranges or values larger or 
smaller by several (5, 4, 3, 2, or 1) amino acids, at either extreme or at both extremes. 
Polynucleotides encoding these polypeptides are also encompassed by the invention. 

30 Preferred polypeptide fragments include the secreted protein as well as the 

mature form. Further preferred polypeptide fragments include the secreted protein or 
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the mature form having a continuous series of deleted residues from the amino or the 
carboxy terminus, or both. For example, any number of amino acids, ranging from 1- 
60, can be deleted from the amino terminus of either the secreted polypeptide or the 
mature form. Similarly, any number of amino acids, ranging from 1-30, can be 
5 deleted from the carboxy terminus of the secreted protein or mature form. 

Furthermore, any combination of the above amino and carboxy terminus deletions are 
preferred. Similarly, polynucleotides encoding these polypeptide fragments are also 
preferred. 

Also preferred are polypeptide and polynucleotide fragments characterized by 
10 structural or functional domains, such as fragments that comprise alpha-helix and 

alpha-helix forming regions, beta-sheet and beta-sheet-forming regions, turn and turn- 
forming regions, coil and coil-forming regions, hydrophilic regions, hydrophobic 
regions, alpha amphipathic regions, beta amphipathic regions, flexible regions, 
surface-forming regions, substrate binding region, and high antigenic index regions. 
1 5 Polypeptide fragments of SEQ ID NO: Y falling within conserved domains are 
specifically contemplated by the present invention. Moreover, polynucleotides 
encoding these domains are also contemplated. 

Other preferred polypeptide fragments are biologically active fragments. 
Biologically active fragments are those exhibiting activity similar, but not necessarily 
20 identical, to an activity of the polypeptide of the present invention. The biological 
activity of the fragments may include an improved desired activity, or a decreased 
undesirable activity. Polynucleotides encoding these polypeptide fragments are also 
encompassed by the invention. 

Preferably, the polynucleotide fragments of the invention encode a 
25 polypeptide which demonstrates a functional activity. By a polypeptide 

demonstrating a "functional activity" is meant, a polypeptide capable of displaying 
one or more known functional activities associated with a full-length (complete) 
polypeptide of invention protein. Such, functional activities include, but are not 
limited to, biological activity, antigenicity [ability to bind (or compete with a 
30 polypeptide of the invention for binding) to an antibody to the polypeptide of the 

invention], immunogenicity (ability to generate antibody which binds to a polypeptide 
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of the invention), ability to form multimers with polypeptides of the invention, and 
ability to bind to a receptor or ligand for a polypeptide of the invention. 

The functional activity of polypeptides of the invention, and fragments, 
variants derivatives, and analogs thereof, can be assayed by various methods. 

5 For example, in one embodiment where one is assaying for the ability to bind 

or compete with full-length polypeptide of the invention for binding to an antibody of 
the polypeptide of the invention, various immunoassays known in the art can be used, 
including but not limited to, competitive and non-competitive assay systems using 
techniques such as radioimmunoassays, ELISA (enzyme linked immunosorbent 

10 assay), "sandwich" immunoassays, immunoradiometric assays, gel diffusion 
precipitation reactions, immunodiffusion assays, in situ immunoassays (using 
colloidal gold, enzyme or radioisotope labels, for example), western blots, 
precipitation reactions, agglutination assays (e.g., gel agglutination assays, 
hemagglutination assays), complement fixation assays, immunofluorescence assays, 

15 protein A assays, and immunoelectrophoresis assays, etc. In one embodiment, 

antibody binding is detected by detecting a label on the primary antibody. In another 
embodiment, the primary antibody is detected by detecting binding of a secondary 
antibody or reagent to the primary antibody. In a further embodiment, the secondary 
antibody is labeled. Many means are known in the art for detecting binding in an 

20 immunoassay and are within the scope of the present invention. 

In another embodiment, where a ligand for a polypeptide of the invention 
identified, or the ability of a polypeptide fragment, variant or derivative of the 
invention to multimerize is being evaluated, binding can be assayed, e.g., by means 
well-known in the art, such as, for example, reducing and non-reducing gel 

25 chromatography, protein affinity chromatography, and affinity blotting. See 
generally, Phizicky, E., et al., 1995, Microbiol. Rev. 59:94-123. In another 
embodiment, physiological correlates of binding of a polypeptide of the invention to 
its substrates (signal transduction) can be assayed. 

In addition, assays described herein (see Examples) and otherwise known in 

30 the an may routinely be applied to measure the ability of polypeptides of the 

invention and fragments, variants derivatives and analogs thereof to elicit related 
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biological activity related to that of the polypeptide of the invention (either in vitro or 
in vivo). Other methods will be known to the skilled artisan and are within the scope 
of the invention. 

5 Epitopes and Antibodies 

The present invention encompasses polypeptides comprising, or alternatively 
consisting of, an epitope of the polypeptide having an amino acid sequence of SEQ ID 
NO: Y, or an epitope of the polypeptide sequence encoded by a polynucleotide 
sequence contained in ATCC deposit No. Z or encoded by a polynucleotide that 

10 hybridizes to the complement of the sequence of SEQ ID NO:X or contained in 

ATCC deposit No. Z under stringent hybridization conditions or lower stringency 
hybridization conditions as defined supra. The present invention further encompasses 
polynucleotide sequences encoding an epitope of a polypeptide sequence of the 
invention (such as, for example, the sequence disclosed in SEQ ID NO:X), 

1 5 polynucleotide sequences of the complementary strand of a polynucleotide sequence 
encoding an epitope of the invention, and polynucleotide sequences which hybridize 
to the complementary strand under stringent hybridization conditions or lower 
stringency hybridization conditions defined supra. 

The term "epitopes,'' as used herein, refers to portions of a polypeptide having 

20 antigenic or immunogenic activity in an animal, preferably a mammal, and most 
preferably in a human. In a preferred embodiment, the present invention 
encompasses a polypeptide comprising an epitope, as well as the polynucleotide 
encoding this polypeptide. An "immunogenic epitope," as used herein, is defined as 
a portion of a protein that elicits an antibody response in an animal, as determined by 

25 any method known in the art, for example, by the methods for generating antibodies 
described infra. (See, for example, Geysen et aL, Proc. Natl. Acad. Sci. USA 
81:3998- 4002 (1983)). The term "antigenic epitope," as used herein, is defined as a 
portion of a protein to which an antibody can immunospecifically bind its antigen as 
determined by any method well known in the art. for example, by the immunoassays 

30 described herein. Immunospecific binding excludes non-specific binding but does not 
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necessarily exclude cross- reactivity with other antigens. Antigenic epitopes need not 
necessarily be immunogenic. 

Fragments which function as epitopes may be produced by any conventional 
means. (See, e.g., Houghten, Proc. Natl. Acad. Sci. USA 82:5131-5135 (1985), 
5 further described in U.S. Patent No. 4,631,21 1). 

In the present invention, antigenic epitopes preferably contain a sequence of at 
least 4, at least 5, at least 6, at least 7, more preferably at least 8, at least 9, at least 10, 
at least 1 L at least 12, at least 13, at least 14, at least 15, at least 20, at least 25, at 
least 30, at least 40, at least 50, and, most preferably, between about 15 to about 30 

10 amino acids. Preferred polypeptides comprising immunogenic or antigenic, epitopes 
are at least 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, or 100 
amino acid residues in length. Additional non-exclusive preferred antigenic epitopes 
include the antigenic epitopes disclosed herein, as well as portions thereof. Antigenic 
epitopes are useful, for example, to raise antibodies, including monoclonal antibodies, 

15 that specifically bind the epitope. Preferred antigenic epitopes include the antigenic 
epitopes disclosed herein, as well as any combination of two, three, four, five or more 
of these antigenic epitopes. Antigenic epitopes can be used as the target molecules in 
immunoassays. (See, for instance, Wilson et al., Cell 37:767-778 (1984); Sutcliffe et 
al. f Science 219:660-666 (1983)). 

20 Similarly, immunogenic epitopes can be used, for example, to induce 

antibodies according to methods well known in the art. (See, for instance, Sutcliffe 
et al., supra; Wilson et al., supra; Chow et al., Proc. Natl. Acad. Sci. USA 82:910- 
914; and Bittle et al., J. Gen. Virol. 66:2347-2354(1985). Preferred immunogenic 
epitopes include the immunogenic epitopes disclosed herein, as well as any 

25 combination of two, three, four, five or more of these immunogenic epitopes. The 
polypeptides comprising one or more immunogenic epitopes may be presented for 
eliciting an antibody response together with a carrier protein, such as an albumin, to 
an animal system (such as rabbit or mouse), or, if the polypeptide is of sufficient 
length (at least about 25 amino acids), the polypeptide may be presented without a 

30 carrier. However, immunogenic epitopes comprising as few as 8 to 10 amino acids 
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have been shown to be sufficient to raise antibodies capable of binding to, at the very 
least, linear epitopes in a denatured polypeptide (e.g., in Western blotting). 

Epitope -bearing polypeptides of the present invention may be used to induce 
antibodies according to methods well known in the art including, but not limited to, 

5 in vivo immunization, in vitro immunization, and phage display methods. See, e.g., 
Sutcliffe et al., supra; Wilson et al., supra, and Bittle et al., J. Gen. Virol., 66:2347- 
2354 (1985). If in vivo immunization is used, animals may be immunized with free 
peptide; however, anti-peptide antibody titer may be boosted by coupling the peptide 
to a macromolecular carrier, such as keyhole limpet hemacyanin (KLH) or tetanus 

10 toxoid. For instance, peptides containing cysteine residues may be coupled to a 

carrier using a linker such as maleimidobenzoyl- N-hydroxysuccinimide ester (MBS), 
while other peptides may be coupled to carriers using a more general linking agent 
such as glutaraldehyde. Animals such as rabbits, rats and mice are immunized with 
either free or carrier- coupled peptides, for instance, by intraperitoneal and/or 

15 intradermal injection of emulsions containing about 100 yxg of peptide or carrier 
protein and Freund's adjuvant or any other adjuvant known for stimulating an 
immune response. Several booster injections may be needed, for instance, at 
intervals of about two weeks, to provide a useful titer of anti-peptide antibody which 
can be detected, for example, by ELISA assay using free peptide adsorbed to a solid 

20 surface. The titer of anti-peptide antibodies in serum from an immunized animal may 
be increased by selection of anti-peptide antibodies, for instance, by adsorption to the 
peptide on a solid support and elution of the selected antibodies according to methods 
well known in the art. 

As one of skill in the art will appreciate, and as discussed above, the 

25 polypeptides of the present invention comprising an immunogenic or antigenic 

epitope can be fused to other polypeptide sequences. For example, the polypeptides 
of the present invention may be fused with the constant domain of immunoglobulins 
(IgA, IgE, IgG, IgM), or portions thereof (CHI, CH2, CH3, or any combination 
thereof and portions thereof) resulting in chimeric polypeptides. Such fusion proteins 

30 may facilitate purification and may increase half-life in vivo. This has been shown 
for chimeric proteins consisting of the first two domains of the human CD4- 
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polypeptide and various domains of the constant regions of the heavy or light chains 
of mammalian immunoglobulins. See, e.g., EP 394,827; Traunecker et aL, Nature, 
331:84-86 (1988). Enhanced delivery of an antigen across the epithelial barrier to the 
immune system has been demonstrated for antigens (e.g., insulin) conjugated to an 
5 FcRn binding partner such as IgG or Fc fragments (see, e.g., PCT Publications WO 
96/22024 and WO 99/04813). IgG Fusion proteins that have a disulfide-linked 
dimeric structure due to the IgG portion desulfide bonds have also been found to be 
more efficient in binding and neutralizing other molecules than monomelic 
polypeptides or fragments thereof alone. See, e.g., Fountoulakis/et al., J. Biochem., 

10 270:3958-3964 (1995). Nucleic acids encoding the above epitopes can also be 

recombined with a gene of interest as an epitope tag (e.g., the hemagglutinin ("HA") 
tag or flag tag) to aid in detection and purification of the expressed polypeptide. For 
example, a system described by Janknecht et al. allows for the ready purification of 
non-denatured fusion proteins expressed in human cell lines (Janknecht et al., 1991, 

15 Proc. Natl. Acad. Sci. USA 88:8972- 897). In this system, the gene of interest is 

subcloned into a vaccinia recombination plasmid such that the open reading frame of 
the gene is translationally fused to an amino-terminal tag consisting of six histidine 
residues. The tag serves as a matrix binding domain for the fusion protein. Extracts 
from cells infected with the recombinant vaccinia virus are loaded onto Ni2+ 

20 riitriloacetic acid-agarose column and histidine-tagged proteins can be selectively 
eluted with imidazole-containing buffers. 

Additional fusion proteins of the invention may be generated through the 
techniques of gene-shuffling, motif-shuffling, exon-shuffling, and/or codon-shuffling 
(collectively referred to as "DNA shuffling"). DNA shuffling may be employed to 

25 modulate the activities of polypeptides of the invention, such methods can be used to 
generate polypeptides with altered activity, as well as agonists and antagonists of the 
polypeptides. See, generally, U.S. Patent Nos. 5,605,793; 5,811,238; 5,830,721; 
5,834,252: and 5,837,458, and Patten et al., Curr. Opinion Biotechnol. 8:724-33 

(1997) ; Harayama, Trends Biotechnol. 16(2):76-82 (1998); Hansson. et al.. J. Mol. 
30 Biol. 287:265-76 (1999); and Lorenzo andBlasco, Biotechniques 24(2):308- 13 

(1998) (each of these patents and publications are hereby incorporated by reference in 
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its entirety). In one embodiment, alteration of polynucleotides corresponding to SEQ 
ID NO:X and the polypeptides encoded by these polynucleotides may be achieved by 
DNA shuffling. DNA shuffling involves the assembly of two or more DNA 
segments by homologous or site-specific recombination to generate variation in the 

5 polynucleotide sequence. In another embodiment, polynucleotides of the invention, 
or the encoded polypeptides, may be altered by being subjected to random 
mutagenesis by error-prone PCR, random nucleotide insertion or other methods prior 
to recombination. In another embodiment, one or more components, motifs, sections, 
parts, domains, fragments, etc., of a polynucleotide encoding a polypeptide of the 

10 invention may be recombined with one or more components, motifs, sections, parts, 
domains, fragments, etc. of one or more heterologous molecules. 



Antibodies 

Further polypeptides of the invention relate to antibodies and T-cell antigen 
1 5 receptors (TCR) which immunospecifically bind a polypeptide, polypeptide fragment, 
or variant of SEQ ID NO:Y, and/or an epitope, of the present invention (as 
determined by immunoassays well known in the art for assaying specific antibody- 
antigen binding). Antibodies of the invention include, but are not limited to, 
polyclonal, monoclonal, multispecific, human, humanized or chimeric antibodies, 
20 single chain antibodies, Fab fragments, F(ab* ) fragments, fragments produced by a 
Fab expression library, anti-idiotypic (anti-Id) antibodies (including, e.g., anti-Id 
antibodies to antibodies of the invention), and epitope-binding fragments of any of 
the above. The term "antibody," as used herein, refers to immunoglobulin molecules 
and immunologically active portions of immunoglobulin molecules, i.e., molecules 
25 that contain an antigen binding site that immunospecifically binds an antigen. The 
immunoglobulin molecules of the invention can be of any type (e.g., IgG, IgE, IgM, 
IgD, IgA and IgY), class (e.g., IgGl , IgG2, IgG3, IgG4, IgAl and IgA2) or subclass 
of immunoglobulin molecule. 

Most preferably the antibodies are human antigen-binding antibody fragments 
30 of the present invention and include, but are not limited to, Fab, Fab 1 and F(ab')2, Fd, 
single-chain Fvs (scFv), single-chain antibodies, disulfide-linked Fvs (sdFv) and 
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fragments comprising either a VL or VH domain. Antigen-binding antibody 
fragments, including single-chain antibodies, may comprise the variable region(s) 
alone or in combination with the entirety or a portion of the following: hinge region, 
CHI, CH2, and CH3 domains. Also included in the invention are antigen-binding 
5 fragments also comprising any combination of variable region(s) with a hinge region, 
CHI, CH2, and CH3 domains. The antibodies of the invention may be from any 
animal origin including birds and mammals. Preferably, the antibodieis are human, 
murine (e.g., mouse and rat), donkey, ship rabbit, goat, guinea pig, camel, horse, or 
chicken. As used herein, "human" antibodies include antibodies having the amino 

10 acid sequence of a human immunoglobulin and include antibodies isolated from 

human immunoglobulin libraries or from animals transgenic for one or more human 
immunoglobulin and that do not express endogenous immunoglobulins, as described 
infra and, for example in, U.S. Patent No. 5,939,598 by Kucherlapati et al. 

The antibodies of the present invention may be monospecific, bispecific, 

15 trispecific or of greater multispecificity. Multispecific antibodies may be specific for 
different epitopes of a polypeptide of the present invention or may be specific for both 
a polypeptide of the present invention as well as for a heterologous epitope, such as a 
heterologous polypeptide or solid support material. See, e.g., PCT publications WO 
93/17715; WO 92/08802; WO 91/00360; WO 92/05793; Tutt, et al., J. Immunol. 

20 147:60-69 (1991); U.S. Patent Nos. 4,474,893; 4,714,681; 4,925,648; 5,573,920; 
5,601,819; Kostelny et al., J. Immunol. 148:1547-1553 (1992). 

Antibodies of the present invention may be described or specified in terms of 
the epitope(s) or portion(s) of a polypeptide of the present invention which they 
recognize or specifically bind. The epitope(s) or polypeptide portion(s) may be 

25 specified as described herein, e.g., by N-terminal and C-terminal positions, by size in 
contiguous amino acid residues, or listed in the Tables and Figures. Antibodies which 
specifically bind any epitope or polypeptide of the present invention may also be 
excluded. Therefore, the present invention includes antibodies that specifically bind 
polypeptides of the present invention, and allows for the exclusion of the same. 

30 Antibodies of the present invention may also be described or specified in 

terms of their cross-reactivity. Antibodies that do not bind any other analog, 



BNSDOC1D: <WO 0O584QSA 1 _l_> 



WO 00/58496 



PCT/US00/07722 



94 

ortholog, or homolog of a polypeptide of the present invention are included. 
Antibodies that bind polypeptides with at least 95%, at least 90%, at least 85%, at 
least 80%, at least 75%, at least 70%, at least 65%, at least 60%, at least 55%, and at 
least 50% identity (as calculated using methods known in the art and described 
5 herein) to a polypeptide of the present invention are also included in the present 
invention. In specific embodiments, antibodies of the present invention cross-react 
with murine, rat and/or rabbit homologs of human proteins and the corresponding 
epitopes thereof. Antibodies that do not bind polypeptides with less than 95%, less 
than 90%, less than 85%, less than 80%, less than 75%, less than 70%, less than 65%, 
10 less than 60%, less than 55%, and less than 50% identity (as calculated using 
methods known in the art and described herein) to a polypeptide of the present 
invention are also included in the present invention. In a specific embodiment, the 
above-described cross-reactivity is with respect to any single specific antigenic or 
immunogenic polypeptide, or combination(s) of 2, 3, 4, 5, or more of the specific 
15 antigenic and/or immunogenic polypeptides disclosed herein. Further included in the 
present invention are antibodies which bind polypeptides encoded by polynucleotides 
which hybridize to a polynucleotide of the present invention under stringent 
hybridization conditions (as described herein). Antibodies of the present invention 
may also be described or specified in terms of their binding affinity to a polypeptide 
20 of the invention:' Preferred binding affinities include those with a dissociation 

constant or Kd less than 5 X 10 2 M, 10" 2 M, 5 X 10" 3 M, 10' 3 M, 5 X I0" 4 M, 10" 4 M, 5 
X lO* 5 M, 10- 5 M, 5 X 10- 6 M, 10' 6 M, 5 X 10" 7 M, 10 7 M, 5 X 10* 8 M, 10' 8 M, 5 X 10" 9 
M, lO' 9 M, 5 X lO' 10 M, lO" 10 M, 5 X 10" u M, 10"- 11 M, 5 X 10' 12 M, l ™ M, 5 X 10" 13 
M, lO' 13 M, 5 X 10" 14 M, lO' 14 M, 5 X 10' 15 M, or lO' 15 M. 
25 The invention also provides antibodies that competitively inhibit binding of an 

antibody to an epitope of the invention as determined by any method known in the art 
for determining competitive binding, for example, the immunoassays described 
herein. In preferred embodiments, the antibody competitively inhibits binding to the 
epitope by at least 95%, at least 90%, at least 85 %. at least 80%, at least 75%, at least 
30 70%, at least 60%, or at least 50%. 
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Antibodies of the present invention may act as agonists or antagonists of the 
polypeptides of the present invention. For example, the present invention includes 
antibodies which disrupt the receptor/ligand interactions with the polypeptides of the 
invention either partially or fully. Preferrably, antibodies of the present invention 
5 bind an antigenic epitope disclosed herein, of a portion thereof. The invention 
features both receptor-specific antibodies and ligand-specific antibodies. The 
invention also features receptor-specific antibodies which do not prevent ligand 
binding but prevent receptor activation. Receptor activation (i.e., signaling) may be 
determined by techniques described herein or otherwise known in the art. For 

10 example, receptor activation can be determined by detecting the phosphorylation 
(e.g., tyrosine or serine/threonine) of the receptor or its substrate by 
immunoprecipitation followed by western blot analysis (for example, as described 
supra). In specific embodiments, antibodies are provided that inhibit ligand activity 
or receptor activity by at least 95%, at least 90%, at least 85%, at least 80%, at least 

15 75%, at least 70%, at least 60%, or at least 50% of the activity in absence of the 
antibody. 

The invention also features receptor-specific antibodies which both prevent 
ligand binding and receptor activation as well as antibodies that recognize the 
receptor-ligand complex, and, preferably, do not specifically recognize the unbound 

20 receptor or the unbound ligand. Likewise, included in the invention are neutralizing 
antibodies which bind the ligand and prevent binding of the ligand to the receptor, as 
well as antibodies which bind the ligand, thereby preventing receptor activation, but 
do not prevent the ligand from binding the receptor. Further included in the invention 
are antibodies which activate the receptor. These antibodies may act as receptor 

25 agonists, i.e., potentiate or activate either all or a subset of the biological activities of 
the ligand-mediated receptor activation, for example, by inducing dimerization of the 
receptor. The antibodies may be specified as agonists, antagonists or inverse agonists 
for biological activities comprising the specific biological activities of the peptides of 
the invention disclosed herein. The above antibody agonists can be made using 

30 methods known in the art. See, e.g., PCT publication WO 96/40281; U.S. Patent No. 
5,81 1,097; Deng et al.. Blood 92(6):1981-1988 (1998); Chen et al., Cancer Res. 
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58(16):3668-3678 (1998); Harrop et al., J. Immunol. 161(4):1786-1794 (1998); Zhu 
etal., Cancer Res. 58(15):3209-32 14 (1998); Yoonetal., J. Immunol. 160(7):3170- 
3179 (1998); Prat et al., J. Cell. Sci. 1 ll(Pt2):237-247 (1998); Pitard et al., J. 
Immunol. Methods 205(2): 177- 190 (1997); Liautard et al., Cytokine 9(4):233-241 
5 (1997); Carlson et al., J. Biol. Chem. 272(17): 1 1295-11301 (1997); Taryman et al.. 
Neuron 14(4):755-762 (1995); Muller et al., Structure 6(9): 1153-1 167 (1998); 
Bartunek et al., Cytokine 8(1): 14-20 (1996) (which are all incorporated by reference 

herein in their entireties). 

Antibodies of the present invention may be used, for example, but not limited 
10 to, to purify, detect, and target the polypeptides of the present invention, including 
both in vitro and in vivo diagnostic and therapeutic methods. For example, the 
antibodies have use in immunoassays for qualitatively and quantitatively measuring 
levels of the polypeptides of the present invention in biological samples. See, e.g., 
Harlow et al.. Antibodies: A Laboratory Manual, (Cold Spring Harbor Laboratory 
15 Press, 2nd ed. 1988) (incorporated by reference herein in its entirety). 

As discussed in more detail below, the antibodies of the present invention may 
be used either alone or in combination with other compositions. The antibodies may 
further be recombinantly fused to a heterologous polypeptide at the N- or C-terminus 
or chemically conjugated (including covalently and non-covalently conjugations) to 
20 polypeptides or other compositions. For example, antibodies of the present invention 
may be recombinandy fused or conjugated to molecules useful as labels in detection 
assays and effector molecules such as heterologous polypeptides, drugs, 
radionuclides, or toxins. See, e.g., PCT publications WO 92/08495; WO 91/14438; 
WO 89/12624; U.S. Patent No. 5,314,995; and EP 396,387. 
25 The antibodies of the invention include derivatives that are modified, i.e, by 

the covalent attachment of any type of molecule to the antibody such that covalent 
attachment does not prevent the antibody from generating an anti-idiotypic response. 
For example, but not by way of limitation, the antibody derivatives include 
antibodies that have been modified, e.g., by glycosylation, acetylation. pegylation, 
30 phbsphylation. amidation, derealization by known protecting/blocking groups, 
proteolytic cleavage, linkage to a cellular ligand or other protein, etc. Any of 
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numerous chemical modifications may be carried out by known techniques, 
including, but not limited to specific chemical cleavage, acetylation. formylation, 
metabolic synthesis of tunicamycin, etc. Additionally, the derivative may contain 
one or more non-classical amino acids. 
5 The antibodies of the present invention may be generated by any suitable 

method known in the art. Polyclonal antibodies to an antigen-of- interest can be 
produced by various procedures well known in the art. For example, a polypeptide of 
the invention can be administered to various host animals including, but not limited 
to, rabbits, mice, rats, etc. to induce the production of sera containing polyclonal 

10 antibodies specific for the antigen. Various adjuvants may be used to increase the 
immunological response, depending on the host species, and include but are not 
limited to, Freund's (complete and incomplete), mineral gels such as aluminum 
hydroxide, surface active substances such as lysolecithin, pluronic polyols, 
polyanions, peptides, oil emulsions, keyhole limpet hemocyanins, dinitrophenol, and 

15 potentially useful human adjuvants such as BCG (bacille Calmette-Guerin) and 
corynebacterium parvum. Such adjuvants are also well known in the art. 

Monoclonal antibodies can be prepared using a wide variety of techniques 
known in the art including the use of hybridoma, recombinant, and phage display 
technologies, or a combination thereof. For example, monoclonal antibodies can be 

20 produced using hybridoma techniques including those known in the an and taught, 

for example, in Harlow et al., Antibodies: A Laboratory Manual, (Cold Spring Harbor 
Laboratory Press, 2nd ed. 1988); Hammerling, et al., in: Monoclonal Antibodies and 
T-Cell Hybridomas 563-681 (Elsevier, N.Y., 1981) (said references incorporated by 
reference in their entireties). The term "monoclonal antibody" as used herein is not 

25 limited to antibodies produced through hybridoma technology. The term 

"monoclonal antibody" refers to an antibody that is derived from a single clone, 
including any eukaryotic, prokaryotic, or phage clone, and not the method by which it 
is produced. 

Methods for producing and screening for specific antibodies using hybridoma 
30 technology are routine and well known in the an and are discussed in detail in the 
Examples (e.g., Example 16). In a non-limiting example, mice can be immunized 
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with a polypeptide of the invention or a cell expressing such peptide. Once an 
immune response is detected, e.g., antibodies specific for the antigen are detected in 
the mouse serum, the mouse spleen is harvested and splenocytes isolated. The 
splenocytes are then fused by well known techniques to any suitable myeloma cells, 

5 for example cells from cell line SP20 available from the ATCC. Hybridomas are 
selected and cloned by limited dilution. The hybridoma clones are then assayed by 
methods known in the art for cells that secrete antibodies capable of binding a 
polypeptide of the invention. Ascites fluid, which generally contains high levels of 
antibodies, can be generated by immunizing mice with positive hybridoma clones. 

10" Accordingly, the present invention provides methods of generating 

monoclonal antibodies as well as antibodies produced by the method comprising 
culturing a hybridoma cell secreting an antibody of the invention wherein, preferably, 
the hybridoma is generated by fusing splenocytes isolated from a mouse immunized 
with an antigen of the invention with myeloma cells and then screening the 

15 hybridomas resulting from the fusion for hybridoma clones that secrete an antibody 
able to bind a polypeptide of the invention. 

Antibody fragments which recognize specific epitopes may be generated by 
known techniques. For example, Fab and F(ab')2 fragments of the invention may be 
produced by proteolytic cleavage of immunoglobulin molecules, using enzymes such 

20 as papain (to produce Fab fragments) or pepsin (to produce F(ab')2 fragments). 

F(ab')2 fragments contain the variable region, the light chain constant region and the 
CHI domain of the heavy chain. 

For example, the antibodies of the present invention can also be generated 
using various phage display methods known in the art. In phage display methods, 

25 functional antibody domains are displayed on the surface of phage particles which 

carry the polynucleotide sequences encoding them. In a particular embodiment, such 
phage can be utilized to display antigen binding domains expressed from a repertoire 
or combinatorial antibody library (e.g., human or murine). Phage expressing an 
antigen binding domain that binds the antigen of interest can be selected or identified 

30 with antigen, e.g., using labeled antigen or antigen bound or captured to a solid 
surface or bead. Phage used in these methods are typically filamentous phage 
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including fd and Ml 3 binding domains expressed from phage with Fab, Fv or 
disulfide stabilized Fv antibody domains recombinantly fused to either the phage 
gene III or gene VIII protein. Examples of phage display methods that can be used to 
make the antibodies of the present invention include those disclosed in Brinkman et 
5 al., J. Immunol. Methods 182:41-50 (1995); Ames et al., J. Immunol. Methods 

184:177-186 (1995); Kettleborough et al., Eur. J. Immunol. 24:952-958 (1994); Persic 
et al., Gene 187 9-18 (1997); Burton et al., Advances in Immunology 57:191-280 
(1994); PCT application No. PCT/GB91/01 134; PCT publications WO 90/02809: 
WO 91/10737; WO 92/01047; WO 92/18619; WO 93/11236; WO 95/15982; WO 

10 95/20401; and U.S. Patent Nos. 5,698,426; 5,223,409; 5,403,484; 5,580,717; 
5,427,908; 5,750,753; 5,821,047; 5,571,698; 5,427,908; 5,516,637; 5,780,225; 
5,658,727; 5,733,743 and 5,969,108; each of which is incorporated herein by 
reference in its entirety. 

As described in the above references, after phage selection, the antibody 

15 coding regions from the phage can be isolated and used to generate whole antibodies, 
including human antibodies, or any other desired antigen binding fragment, and 
expressed in any desired host, including mammalian cells, insect cells, plant cells, 
yeast, and bacteria, e.g., as described in detail below. For example, techniques to 
recombinantly produce Fab, Fab' and F(ab')2 fragments can also be employed using 

20 methods known in the art such as those disclosed in PCT publication WO 92/22324; 
Mullinax et al., BioTechniques 12(6):864-869 (1992); and Sawai et al., AJRI 34:26- 
34 (1995); and Better et al., Science 240:1041-1043 (1988) (said references 
incorporated by reference in their entireties). 

Examples of techniques which can be used to produce single-chain Fvs and 

25 antibodies include those described in U.S. Patents 4,946,778 and 5,258,498; Huston 
et al., Methods in Enzymology 203:46-88 (1991); Shu et al., PNAS 90:7995-7999 
(1993); and Skerraet al., Science 240:1038-1040 (1988). For some uses, including 
in vivo use of antibodies in humans and in vitro detection assays, it may be preferable 
to use chimeric, humanized, or human antibodies. A chimeric antibody is a molecule 

30 in which different portions of the antibody are derived from different animal species, 
such as antibodies having a variable region derived from a murine monoclonal 
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antibody and a human immunoglobulin constant region. Methods for producing 
chimeric antibodies are known in the art. See e.g., Morrison. Science 229:1202 
(1985)- Oi et al., BioTechniques 4:214 (1986); Gillies et al.. (1989) J. Immunol. 
Methods 125:191-202; U.S. Patent Nos. 5,807,715; 4,816,567: and 4,816397, which 
are incorporated herein by reference in their entirety. Humanized antibodies are 
antibody molecules from non-human species antibody that binds the desired antigen 
having one or more complementarity determining regions (CDRs) from the non- 
human species and a framework regions from a human immunoglobulin molecule. 
Often, framework residues in the human framework regions will be substituted with 
the corresponding residue from the CDR donor antibody to alter, preferably improve, 
antigen binding. These framework substitutions are identified by methods well 
known in the art, e.g., by modeling of the interactions of the CDR and framework 
residues to identify framework residues important for antigen binding and sequence 
comparison to identify unusual framework residues at particular positions. (See, e.g., 
Queen et al., U.S. Patent No. 5,585,089; Riechmann et al., Nature 332:323 (1988), 
which are incorporated herein by reference in their entireties.) Antibodies can be 
humanized using a variety of techniques known in the art including, for example, 
CDR-grafting (EP 239,400; PCT publication WO 91/09967; U.S. Patent Nos. 
5,225,539; 5,530,101; and 5,585,089), veneering or resurfacing (EP 592,106; EP 
519 596- Padlan, Molecular Immunology 28(4/5):489-498 (1991); Studnicka et al., 
Protein Engineering 7(6):805-814 (1994); Roguska. et al., PNAS 91:969-973 (1994)), 
and chain shuffling (U.S. Patent No. 5,565,332). 

Completely human antibodies are particularly desirable for therapeutic 
treatment of human patients. Human antibodies can be made by a variety of methods 
25 known in the art including phage display methods described above using antibody 

libraries derived from human immunoglobulin sequences. See also, U.S. Patent Nos. 
4,444,887 and 4,7 16,1 1 1 ; and PCT publications WO 98/46645, WO 98/50433, WO 
98/24893, WO 98/16654, WO 96/34096, WO 96/33735, and WO 91/10741; each of 
which is incorporated herein by reference in its entirety. 
30 Human antibodies can also be produced using transgenic mice which are 

incapable of expressing functional endogenous immunoglobulins, but which can 
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express human immunoglobulin genes. For example, the human heavy and light 
chain immunoglobulin gene complexes may be introduced randomly or by 
homologous recombination into mouse embryonic stem cells. Alternatively, the 
human variable region, constant region, and diversity region may be introduced into 
5 mouse embryonic stem cells in addition to the human heavy and light chain genes. 
The mouse heavy and light chain immunoglobulin genes may be rendered non- 
functional separately or simultaneously with the introduction of human 
immunoglobulin loci by homologous recombination. In particular, homozygous 
deletion of the JH region prevents endogenous antibody production. The modified 

10 embryonic stem cells are expanded and microinjected into blastocysts to produce 
chimeric mice. The chimeric mice are then bred to produce homozygous offspring 
which express human antibodies. The transgenic mice are immunized in the normal 
fashion with a selected antigen, e.g., all or a portion of a polypeptide of the invention. 
Monoclonal antibodies directed against the antigen can be obtained from the 

15 immunized, transgenic mice using conventional hybridoma technology. The human 
immunoglobulin transgenes harbored by the transgenic mice rearrange during B cell 
differentiation, and subsequently undergo class switching and somatic mutation. 
Thus, using such a technique, it is possible to produce therapeutically useful IgG, IgA, 
IgM and IgE antibodies. For an overview of this technology for producing human 

20 antibodies, see Lonberg and Huszar, Int. Rev. Immunol. 13:65-93 (1995). For a 
detailed discussion of this technology for producing human antibodies and human 
monoclonal antibodies and protocols for producing such antibodies, see, e.g., PCT 
publications WO 98/24893; WO 92/01047; WO 96/34096; WO 96/33735; European 
Patent No. 0 598 877; U.S. Patent Nos. 5,413,923; 5,625,126; 5,633,425; 5,569,825; 

25 5,661,016; 5,545,806; 5,814,318; 5,885,793; 5,916,771; and 5,939,598, which are 
incorporated by reference herein in their entirety. In addition, companies such as 
Abgenix, Inc. (Freemont, CA) and Genpharm (San Jose, CA) can be engaged to 
provide human antibodies directed against a selected antigen using technology similar 
to that described above. 

30 Completely human antibodies which recognize a selected epitope can be 

generated using a technique referred to as "guided selection." In this approach a 
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selected non-human monoclonal antibody, e.g., a mouse antibody, is used to guide the 
selection of a completely human antibody recognizing the same epitope. (Jespers et 
al Bio/technology 12:899-903 (1988)). 

Further, antibodies to the polypeptides of the invention can, in turn, be uuhzed 
5 t0 venerate antiidiotype antibodies that "mimic" polypeptides of the invenuon usmg 
techniques well known to those skilled in the art. (See, e.g., Greenspan & Bona, 
FASEBJ 7(5):437-444;(1989)andNissinoff,J. Immunol. 147(8): 2429-2438 
(1991)) For example, antibodies which bind to and competitively inhibit polypeptide 
mu ltimeri Z ation and/or binding of a polypeptide of the invention to a ligand can be 
used to venerate antiidiotypes that "mimic" the polypeptide multimerization and/or 
bindins domain and, as a consequence, bind to and neutralize polypeptide and/or ,ts 
Hgand^ Such neutralizing antiidiotypes or Fab fragments of such antiidiotypes can 
be used in therapeutic regimens to neutralize polypeptide ligand. For example, such 
antiidiotype antibodies can be used to bind a polypeptide of the invention and/or to 
bind its ligands/receptors, and thereby block its biological activuy. 



10 



15 



p^ ynnrlpntides En"^ ; ™ Antibodies 

The invention further provides polynucleotide, comprising a nucleotide 
sequence encoding an antibody of the invention and fragments thereof. The 
,0 invention also encompasses polynucleotides 4a, hybridize under stringent or lower 
stringency hybridization conditions, e.g.. as defned supra, to polynucleotides that 
encode an antibody, preferably, that specifically binds to a polypeptide of the 
invenuon. preferably, an antibody that binds to a polypeptide having the amino acd 

sequence of SEQ ID NO:Y. 
25 The polynucleotides may be obtained, and the nucleotide sequence of the 

polynucleotides determined, by any method known in the art. For example, rf the 
nucleoude sequence of the antibody is known, a polynucleotide encoding the anttbody 
mayhe assembled from chemically synthesized oligonucleotides (e.g.. as desenbed 
in Kutmeier et al., BioTechmques 17:242 ( ,994,), which, briefly, involves the 
30 synthesis of overlapping oligonucleotides containing portions of the sequence 
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encoding the antibody, annealing and ligating of those oligonucleotides, and then 
amplification of the ligated oligonucleotides by PCR. 

Alternatively, a polynucleotide encoding an antibody may be generated from 
nucleic acid from a suitable source. If a clone containing a nucleic acid encoding a 

5 particular antibody is not available, but the sequence of the antibody molecule is 

known, a nucleic acid encoding the immunoglobulin may be chemically synthesized 
or obtained from a suitable source (e.g., an antibody cDNA library, or a cDNA library 
generated from, or nucleic acid, preferably poly A+ RNA, isolated from, any tissue 
or cells expressing the antibody, such as hybridoma cells selected to express an 

10 antibody of the invention) by PCR amplification using synthetic primers hybridizable 
to the 3' and 5' ends of the sequence or by cloning using an oligonucleotide probe 
specific for the particular gene sequence to identify, e.g., a cDNA clone from a 
cDNA library that encodes the antibody. Amplified nucleic acids generated by PCR 
may then be cloned into replicable cloning vectors using any method well known in 

15 the art. 

Once the nucleotide sequence and corresponding amino acid sequence of the 
antibody is determined, the nucleotide sequence of the antibody may be manipulated 
using methods well known in the art for the manipulation of nucleotide sequences, 
e.g., recombinant DNA techniques, site directed mutagenesis, PCR, etc. (see, for 

20 example, the techniques described in Sambrook et al., 1990, Molecular Cloning, A 
Laboratory Manual, 2d Ed., Cold Spring Harbor Laboratory, Cold Spring Harbor, 
NY and Ausubel et al., eds., 1998, Current Protocols in Molecular Biology, John 
Wiley & Sons, NY, which are both incorporated by reference herein in their 
entireties ), to generate antibodies having a different amino acid sequence, for 

25 example to create amino acid substitutions, deletions, and/or insertions. 

In a specific embodiment, the amino acid sequence of the heavy and/or light 
chain variable domains may be inspected to identify the sequences of the 
complementarity determining regions (CDRs) by methods that are well know in the 
art, e.g., by comparison to known amino acid sequences of other heavy and light 

30 chain variable regions to determine the regions of sequence hypervariability. Using 
routine recombinant DNA techniques, one or more of the CDRs may be inserted 



BNSDOCID- <WO 00SB496A1 I > 



WO 00/58496 



PCT/US00/07722 



within framework regions, e.g., into human framework regions to humanize a non- 
human antibody, as described supra. The framework regions may be naturally 
occurring or consensus framework regions, and preferably human framework regions 
(see, e.g., Chothia et al., J. Mol. Biol. 278: 457-479 (1998) for a listing of human 
5 framework regions). Preferably, the polynucleotide generated by the combination of 
the framework regions and CDRs encodes an antibody that specifically binds a 
polypeptide of the invention. Preferably, as discussed supra, one or more amino acid 
substitutions may be made within the framework regions, and, preferably, the amino 
acid substitutions improve binding of the antibody to its antigen. Additionally, such 
1 0 methods may be used to make amino acid substitutions or deletions of one or more 
variable region cysteine residues participating in an intrachain disulfide bond to 
generate antibody molecules lacking one or more intrachain disulfide bonds. Other 
alterations to the polynucleotide are encompassed by the present invention and within 
the skill of the art. 

15 In addition, techniques developed for the production of "chimeric antibodies" 

(Morrison et al., Proc. Natl. Acad. Sci. 81:851-855 (1984); Neuberger et al., Nature 
312:604-608 (1984); Takeda et al., Nature 314:452-454 (1985)) by splicing genes 
from a mouse antibody molecule of appropriate antigen specificity together with 
genes from a human antibody molecule of appropriate biological activity can be used. 

20 As described supra, a chimeric antibody is a molecule in which different portions are 
derived from different animal species, such as those having a variable region derived 
from a murine mAb and a human immunoglobulin constant region, e.g., humanized 
antibodies. 

Alternatively, techniques described for the production of single chain 
25 antibodies (U.S. Patent No. 4,946,778; Bird, Science 242:423- 42 (1988); Huston et 
al., Proc. Natl. Acad. Sci. USA 85:5879-5883 (1988); and Ward et al., Nature 
334:544-54 (1989)) can be adapted to produce single chain antibodies. Single chain 
antibodies are formed by linking the heavy and light chain fragments of the Fv region 
via an amino acid bridge, resulting in a single chain polypeptide. Techniques for the 
30 assembly of functional Fv fragments in E. coli may also be used (Skerra et al., 
Science 242:1038- 1041 (1988)). 
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Methods of Producing Antibodies 

The antibodies of the invention can be produced by any method known in the 
art for the synthesis of antibodies, in particular, by chemical synthesis or preferably, 
5 by recombinant expression techniques. 

Recombinant expression of an antibody of the invention, or fragment, 
derivative or analog thereof, (e.g., a heavy or light chain of an antibody of the 
invention or a single chain antibody of the invention), requires construction of an 
expression vector containing a polynucleotide that encodes the antibody. Once a 

10 polynucleotide encoding an antibody molecule or a heavy or light chain of an 

antibody, or portion thereof (preferably containing the heavy or light chain variable 
domain), of the invention has been obtained, the vector for the production of the 
antibody molecule may be produced by recombinant DNA technology using 
techniques well known in the art. Thus, methods for preparing a protein by 

15 expressing a polynucleotide containing an antibody encoding nucleotide sequence are 
described herein. Methods which are well known to those skilled in the an can be 
used to construct expression vectors containing antibody coding sequences and 
appropriate transcriptional and translational control signals. These methods include, 
for example, in vitro recombinant DNA techniques, synthetic techniques, and in vivo 

20 genetic recombination. The invention, thus, provides replicable vectors comprising a 
nucleotide sequence encoding an antibody molecule of the invention, or a heavy or 
light chain thereof, or a heavy or light chain variable domain, operably linked to a 
promoter. Such vectors may include the nucleotide sequence encoding the constant 
region of the antibody molecule (see, e.g., PCT Publication WO 86/05807; PCT 

25 Publication WO 89/01036; and U.S. Patent No. 5,122,464) and the variable domain of 
the antibody may be cloned into such a vector for expression of the entire heavy or 
light chain. 

The expression vector is transferred to a host cell by conventional techniques 
and the transfected cells are then cultured by conventional techniques to produce an 
30 antibody of the invention. Thus, the invention includes host cells containing a 
polynucleotide encoding an antibody of the invention, or a heavy or light chain 
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thereof or a sinde chain antibody of the invention, operably linked to a heterologous 
promoter. In preferred embodiments for the expression of double-chained antibodies, 
vectors encoding both the heavy and light chains may be co-expressed in the host cell 
for expression of the entire immunoglobulin molecule, as detailed below. 
5 A variety of host-expression vector systems may be utilized to express the 

antibody molecules of the invention. Such host-expression systems represent 
vehicles bv which the coding sequences of interest may be produced and subsequently 
purified, but also represent cells which may, when transformed or transfected with 
the appropriate nucleotide coding sequences, express an antibody molecule of the 
1 0 invention in situ. These include but are not limited to microorganisms such as 

bacteria (e.g., E. coli, B. subtilis) transformed with recombinant bacteriophage DNA, 
plasmid DNA or cosmid DNA expression vectors containing antibody coding 
sequences; yeast (e.g., Saccharomyces, Pichia) transformed with recombinant yeast 
expression vectors containing antibody coding sequences; insect cell systems 
15 infected with recombinant virus expression vectors (e.g., baculovirus) containing 
antibody coding sequences; plant cell systems infected with recombinant virus 
expression vectors (e.g., cauliflower mosaic virus, CaMV; tobacco mosaic vmis, 
TMV) or transformed with recombinant plasmid expression vectors (e.g., Ti plasmid) 
containine antibody coding sequences; or mammalian cell systems (e.g., COS, CHO, 
20 BHK 293, 3T3 cells) harboring recombinant expression constructs containing 
promoters derived from the genome of mammalian cells (e.g., metallothionein 
promoter) or from mammalian viruses (e.g., the adenovirus late promoter; the 
vaccinia virus 7.5K promoter). Preferably, bacterial cells such as Escherichia cob. 
and more preferably, eukaryotic cells, especially for the expression of whole 
25 recombinant antibody molecule, are used for the expression of a recombinant 

antibody molecule. For example, mammalian cells such as Chinese hamster ovary 
cells (CHO). in conjunction with a vector such as the major intermediate early gene 
promoter element from human cytomegalovirus is an effective expression system for 
antibodies (Foecking et al.. Gene 45:101 (1986); Cockett et al., Bio/Technology 8:2 
30 (1990)). 
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In bacterial systems, a number of expression vectors may be advantageously 
selected depending upon the use intended for the antibody molecule being expressed. 
For example, when a large quantity of such a protein is to be produced, for the 
generation of pharmaceutical compositions of an antibody molecule, vectors which 
5 direct the expression of high levels of fusion protein products that are readily purified 
may be desirable. Such vectors include, but are not limited, to the E. coli expression 
vector pUR278 (Ruther et al., EMBO J. 2:1791 (1983)), in which the antibody coding 
sequence may be ligated individually into the vector in frame with the lac Z coding 
region so that a fusion protein is produced; pIN vectors (Inouye & Inouye, Nucleic 

10 Acids Res. 13:3101-3109 (1985); Van Heeke & Schuster, J. Biol. Chem. 24:5503- 
5509 (1989)); and the like. pGEX vectors may also be used to express foreign 
polypeptides as fusion proteins with glutathione S-transferase (GST). In general, such 
fusion proteins are soluble and can easily be purified from lysed cells by adsorption 
and binding to matrix glutathione-agarose beads followed by elution in the presence 

15 of free glutathione. The pGEX vectors are designed to include thrombin or factor Xa 
protease cleavage sites so that the cloned target gene product can be released from the 
GST moiety. 

In an insect system, Autographa californica nuclear polyhedrosis virus 
(AcNPV) is used as a vector to express foreign genes. The virus grows in 
20 Spodoptera frugiperda cells. The antibody coding sequence may be cloned 

individually into non-essential regions (for example the polyhedrin gene) of the virus 
and placed under control of an AcNPV promoter (for example the polyhedrin 
promoter). 

In mammalian host cells, a number of viral-based expression systems may be 
25 utilized. In cases where an adenovirus is used as an expression vector, the antibody 
coding sequence of interest may be ligated to an adenovirus transcription/translation 
control complex, e.g., the late promoter and tripartite leader sequence. This chimeric 
gene may then be inserted in the adenovirus genome by in vitro or in vivo 
recombination. Insertion in a non- essential region of the viral genome (e.g., region 
30 ELor E3) will result in a recombinant virus that is viable and capable of expressing 
the antibody molecule in infected hosts, (e.g., see Logan & Shenk, Proc. Natl. Acad. 



BNSDOCID: <WO 00SS496A 1 J_> 



WO 00/58496 



PCT/USOO/07722 



108 



10 



Sci. USA 81:355-359 (1984)). Specific initiation signals may also be required for 
efficient translation of inserted antibody coding sequences. These signals include the 
ATG initiation codon and adjacent sequences. Furthermore, the initiation codon 
must be in phase with the reading frame of the desired coding sequence to ensure 
translation of the entire insert. These exogenous translations* control signals and 
initiation codons can be of a variety of origins, both natural and synthetic. The 
efficiency of expression may be enhanced by the inclusion of appropriate 
transcription enhancer elements, transcription terminators, etc. (see Bittner et al., 
Methods in Enzymol. 153:51-544 (1987)). 

In addition, a host cell strain may be chosen which modulates the expression 
of the inserted sequences, or modifies and processes the gene product in the specific 
fashion desired. Such modifications (e.g., glycosylation) and processing (e.g., 
cleavage) of protein products may be important for the function of the protein. 
Different host cells have characteristic and specific mechanisms for the post- 
15 translational processing and modification of proteins and gene products. Appropriate 
cell lines or host systems can be chosen to ensure the correct modification and 
processing of the foreign protein expressed. To this end, eukaryotic host cells which 
possess the cellular machinery for proper processing of the primary transcript, 
glycosylation, and phosphorylation of the gene product may be used. Such 
20 mammalian host cells include but are not limited to CHO, VERY, BHK, Hela, COS, 
MDCK, 293, 3T3, WI38, and in particular, breast cancer cell lines such as, for 
example, BT483, Hs578T, HTB2, BT20 and T47D, and normal mammary gland cell 
line such as, for example, CRL7030 and Hs578Bst. 

For long-term, high-yield production of recombinant proteins, stable 
25 expression is preferred. For example, cell lines which stably express the antibody 
molecule may be engineered. Rather than using expression vectors which contain 
viral origins of replication, host cells can be transformed with DNA controlled by 
appropriate expression control elements (e.g., promoter, enhancer, sequences, 
transcription terminators, polyadenylation sites, etc.), and a selectable marker. 
30 Following the introduction of the foreign DNA, engineered cells may be allowed to 
grow for 1-2 days in an enriched media, and then are switched to a selective media. 
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The selectable marker in the recombinant plasmid confers resistance to the selection 
and allows cells to stably integrate the plasmid into their chromosomes and grow to 
form foci which in turn can be cloned and expanded into cell lines. This method may 
advantageously be used to engineer cell lines which express the antibody molecule. 
5 Such engineered cell lines may be particularly useful in screening and evaluation of 
compounds that interact directly or indirectly with the antibody molecule. 

A number of selection systems may be used, including but not limited to the 
herpes simplex virus thymidine kinase (Wigler et al., Cell 1 1:223 (1977)), 
hypoxanthine-guanine phosphoribosyltransferase (Szybalska & Szybalski, Proc. Natl. 

10 Acad. Sci. USA 48:202 (1992)), and adenine phosphoribosyltransferase (Lowy et al., 
Cell 22:817 (1980)) genes can be employed in tk-, hgprt- or aprt- cells, respectively. 
Also, antimetabolite resistance can be used as the basis of selection for the following 
genes: dhfr, which confers resistance to methotrexate (Wigler et al., Natl. Acad. Sci. 
USA 77:357 (1980); O'Hare et al., Proc. Natl. Acad. Sci. USA 78:1527 (1981)); gpt, 

15 which confers resistance to mycophenolic acid (Mulligan & Berg, Proc. Natl. Acad. 
Sci. USA 78:2072 (1981)); neo, which confers resistance to the aminoglycoside G- 
418 Clinical Pharmacy 12:488-505; Wu and Wu, Biotherapy 3:87-95 (1991); 
Tolstoshev, Ann. Rev. Pharmacol. Toxicol. 32:573-596 (1993); Mulligan, Science 
260:926-932 (1993); arid Morgan and Anderson, Ann. Rev. Biochem. 62:191-217 

20 (1993); May, 1993, TIB TECH 1 1(5):155-215); and hygro, which confers resistance 
to hygromycin (Sanferre et al., Gene 30:147 (1984)). Methods commonly known in 
the art of recombinant DN A technology may be routinely applied to select the desired 
recombinant clone, and such methods are described, for example, in Ausubel et al. 
(eds.), Current Protocols in Molecular Biology, John Wiley & Sons, NY (1993); 

25 Kriegler, Gene Transfer and Expression, A Laboratory Manual, Stockton Press, NY 
(1990); and in Chapters 12 and 13, Dracopoli et al. (eds), Current Protocols in 
Human Genetics, John Wiley & Sons, NY (1994); Colberre-Garapin et al., J. Mol. 
Biol. 150: 1 (1981), which are incorporated by reference herein in their entireties. 
The expression levels of an antibody molecule can be increased by vector 

30 amplification (for a review, see Bebbington and Hentschel, The use of vectors based 
on gene amplification for the expression of cloned genes in mammalian cells in DNA 
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cloning, Vol.3. (Academic Press, New York, 1987)). When a marker in the vector 
system expressing antibody is amplifiable, increase in the level of inhibitor present in 
culture of host cell will increase the number of copies of the marker gene. Since the 
amplified region is associated with the antibody gene, production of the antibody will 
5 also increase (Crouse et al., Mol. Cell. Biol. 3:257 (1983)). 

The host cell may be co-transfected with two expression vectors of the 
invention, the first vector encoding a heavy chain derived polypeptide and the second 
vector encoding a light chain derived polypeptide. The two vectors may contain 
identical selectable markers which enable equal expression of heavy and light chain 
1 0 polypeptides. Alternatively, a single vector may be used which encodes, and is 

capable of expressing, both heavy and light chain polypeptides. In such situations, 
the light chain should be placed before the heavy chain to avoid an excess of toxic 
free heavy chain (Proudfoot, Nature 322:52 (1986); Kohler, Proc. Natl. Acad. Sci. 
USA 77:2197 (1980)). The coding sequences for the heavy and light chains may 
15 comprise cDN A or genomic DNA. 

Once an antibody molecule of the invention has been produced by an animal, 
chemically synthesized, or recombinantly expressed, it may be purified by any 
method known in the art for purification of an immunoglobulin molecule, for 
example, by chromatography (e.g., ion exchange, affinity, particularly by affinity for 
20 the specific antigen- after Protein. A, and sizing column chromatography), 

centrifugation, differential solubility, or by any other standard technique for the 
purification of proteins. In addition, the antibodies of the present invention or 
fragments thereof can be fused to heterologous polypeptide sequences described 
herein or otherwise known in the art, to facilitate purification. 
25 The present invention encompasses antibodies recombinantly fused or 

chemically conjugated (including both covalently and non-covalently conjugations) 
to a polypeptide (or portion thereof, preferably at least 10, 20, 30, 40, 50, 60, 70, 80, 
90 or 100 amino acids of the polypeptide) of the present invention to generate fusion 
proteins. The fusion does not necessarily need to be direct, but may occur through 
30 linker sequences. The antibodies may be specific for antigens other than polypeptides 
(or portion thereof, preferably at least 10, 20, 30, 40, 50, 60, 70, 80, 90 or 100 amino 
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acids of the polypeptide) of the present invention. For example, antibodies may be 
used to target the polypeptides of the present invention to particular cell types, either 
in vitro or in vivo, by fusing or conjugating the polypeptides of the present invention 
to antibodies specific for particular cell surface receptors. Antibodies fused or 
5 conjugated to the polypeptides of the present invention may also be used in in vitro 
immunoassays and purification methods using methods known in the art. See e.g., 
Harbor et al., supra, and PCT publication WO 93/21232; EP 439,095; Naramura et 
al., Immunol. Lett. 39:91-99 (1994); U.S. Patent 5,474,981; Gillies et al., PNAS 
89:1428-1432 (1992); Fell et al., J. Immunol. 146:2446-2452(1991), which are 

10 incorporated by reference in their entireties. 

The present invention further includes compositions comprising the 
polypeptides of the present invention fused or conjugated to antibody domains other 
than the variable regions. For example, the polypeptides of the present invention may 
be fused or conjugated to an antibody Fc region, or portion thereof. The antibody 

15 portion fused to a polypeptide of the present invention may comprise the constant 
region, hinge region, CHI domain, CH2 domain, and CH3 domain or any 
combination of whole domains or portions thereof. The polypeptides may also be 
fused or conjugated to the above antibody portions to form multimers. For example, 
Fc portions fused to the polypeptides of the present invention can form dimers 

20 through disulfide bonding between the Fc portions. Higher multimeric forms can be 
made by fusing the polypeptides to portions of IgA and IgM. Methods for fusing or 
conjugating the polypeptides of the present invention to antibody portions are known 
in the art. See, e.g., U.S. Patent Nos. 5,336,603; 5,622,929; 5,359,046; 5,349,053; 
5,447,851; 5,1 12,946; EP 307,434; EP 367,166; PCT publications WO 96/04388; WO 

25 91/06570; Ashkenazi et al., Proc. Nad. Acad. Sci. USA 88:10535-10539 (1991); 

Zheng et al. ? J. Immunol. 154:5590-5600 (1995); and Vil et al., Proc. Natl. Acad. Sci. 
USA 89:1 1337- 1 1341(1992) (said references incorporated by reference in their 
entireties). 

As discussed, supra, the polypeptides corresponding to a polypeptide, 
30 polypeptide fragment, or a variant of SEQ ID NO: Y may be fused or conjugated to 

the above antibody portions to increase the in vivo half life of the polypeptides or for 
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use in immunoassays using methods known in the art. Further, the polypeptides 
corresponding to SEQ ID NO:Y may be fused or conjugated to the above antibody 
portions to facilitate purification. One reported example describes chimeric proteins 
consisting of the first two domains of the human CD4-polypeptide and various 
5 domains of the constant regions of the heavy or light chains of mammalian 

immunoglobulins. (EP 394,827; Traunecker et al., Nature 331:84-86 (1988). The 
polypeptides of the present invention fused or conjugated to an antibody having 
disulfide- linked dimeric structures (due to the IgG) may also be more efficient in 
binding and neutralizing other, molecules, than the monomeric secreted protein or 
10 protein fragment alone. (Fountoulakis et al., J. Biochem. 270:3958-3964 (1995)). In 
many cases, the Fc part in a fusion protein is beneficial in therapy and diagnosis, and 
thus can result in, for example, improved pharmacokinetic properties. (EP A 
232,262). Alternatively, deleting the Fc part after the fusion protein has been 
expressed, detected, and purified, would be desired. For example, the Fc portion may 
15 hinder therapy and diagnosis if the fusion protein is used as an antigen for 

immunizations. In drug discovery, for example, human proteins, such as hEL-5, have 
been fused with Fc portions for the purpose of high-throughput screening assays to 
identify antagonists of hIL-5. (See, Bennett et al., J. Molecular Recognition 8:52-58 
(1995); Johanson et al., J. Biol. Chem. 270:9459-9471 (1995). 
20 Moreover, the antibodies or fragments thereof of the present invention can be 

fused to marker sequences, such as a peptide to facilitate purification. In preferred 
embodiments, the marker amino acid sequence is a hexa-histidine peptide, such as the 
tag provided in a pQE vector (QIAGEN, Inc., 9259 Eton Avenue, Chatsworth, CA, 
91311), among others, many of which are commercially available. As described in 
25 Gentz et al., Proc. Natl. Acad. Sci. USA 86:821-824 (1989), for instance, hexa- 
histidine provides for convenient purification of the fusion protein. Other peptide tags 
useful for purification include, but are not limited to, the "HA" tag, which 
corresponds to an epitope derived from the influenza hemagglutinin protein (Wilson 
et al.. Cell 37:767 (1984)) and the "flag" tag. 
30 The present invention further encompasses antibodies or fragments thereof 

conjugated to a diagnostic or therapeutic agent. The antibodies can be used 
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diagnostically to, for example, monitor the development or progression of a tumor as 
part of a clinical testing procedure to, e.g., determine the efficacy of a given 
treatment regimen. Detection can be facilitated by coupling the antibody to a 
detectable substance. Examples of detectable substances include various enzymes, 
5 prosthetic groups, fluorescent materials, luminescent materials, bioluminescent 
materials, radioactive materials, positron emitting metals using various positron 
emission tomographies, and nonradioactive paramagnetic metal ions. The detectable 
substance may be coupled or conjugated either directly to the antibody (or fragment 
thereof) or indirectly, through.an intermediate (such as, for example, a linker known 

10 in the art) using techniques known in the art. See, for example, U.S. Patent No. 

4,741,900 for metal ions which can be conjugated to antibodies for use as diagnostics 
according to the present invention. Examples of suitable enzymes include horseradish 
peroxidase, alkaline phosphatase, beta-galactosidase, or acetylcholinesterase; 
examples of suitable prosthetic group complexes include streptavidin/biotin and 

15 avidin/biotin; examples of suitable fluorescent materials include umbelliferone, 
fluorescein, fluorescein isothiocyanate, rhodamine, dichlorotriazinylamine 
fluorescein, dansyl chloride or phycoerythrin; an example of a luminescent material 
includes luminol; examples of bioluminescent materials include luciferase, luciferin, 
and aequorin: and examples of suitable radioactive material include 1251, 131L 11 lln 

20 or 99Tc. 

Further, an antibody or fragment thereof may be conjugated to a therapeutic 
moiety such as a cytotoxin, e.g., a cytostatic or cytocidal agent, a therapeutic agent or 
a radioactive metal ion, e.g., alpha-emitters such as, for example, 213BL A cytotoxin 
or cytotoxic agent includes any agent that is detrimental to cells. Examples include 

25 paclitaxol, cytochalasin B, gramicidin D, ethidium bromide, emetine, mitomycin, 

etoposide, tenoposide, vincristine, vinblastine, colchicin, doxorubicin, daunorubicin, 
dihydroxy anthracin dione, mitoxantrone, mithramycin, actinomycin D, 1- 
dehydrotestosterone, glucocorticoids, procaine, tetracaine, lidocaine, propranolol, and 
puromycin and analogs or homologs thereof. Therapeutic agents include, but are not 

30 limited to, antimetabolites (e.g., methotrexate, 6-mercaptopurine, 6-thioguanine, 
cytarabine, 5-fluorouracil decarbazine), alkylating agents (e.g., mechlorethamine. 
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thioepa chlorambucil, melphalan, carmustine (BSNU) and lomustine (CCNU), 
cyclothosphamide, busulfan, dibromomannitol, streptozotocin, mitomycin C, and cis- 
dichlorodiamine platinum (II) (DDP) cisplatin), anthracyclines (e.g., daunorubicin 
(formerly daunomycin) and doxorubicin), antibiotics (e.g., dactinomycin (formerly 
5 actinomycin), bleomycin, mithramycin, and anthramycin (AMC)), and anti-mitotic 
agents (e.g., vincristine and vinblastine). 

The conjugates of the invention can be used for modifying a given biological 
response, the therapeutic agent or drug moiety is not to be construed as limited to 
classical chemical therapeutic agents. For example, the drug moiety may be a protein 

10 or polypeptide possessing a desired biological activity.- Such proteins may include, 
for example, a toxin such as abrin, ricin A, pseudomonas exotoxin, or diphtheria 
toxin; a protein such as tumor necrosis factor, a-interferon, 6-interferon, nerve growth 
factor, platelet derived growth factor, tissue plasminogen activator, an apoptotic 
agent, e.g., TNF-alpha, TNF-beta, AIM I (See, International Publication No. WO 

15 97/33899), AIM II (See, International Publication No. WO 97/3491 1), Fas Ligand 
(Takahashi et ai f hit. Immunol, 6: 1567-1574 (1994)), VEGI (See, International 
Publication No. WO 99/23105), a thrombotic agent or an anti- angiogenic agent, e.g., 
angiostatin or endostatin; or, biological response modifiers such as, for example, 
lymphokines, interleukin- 1 CIL-l"), interleukin-2 ("IL-2 M ), interleukin-6 ("IL-6"), 

20 granulocyte macrophage colony stimulating factor ("GM-CSF"), granulocyte colony 
stimulating factor ("G-CSF"), or other growth factors. 

Antibodies may also be attached to solid supports, which are particularly 
useful for immunoassays or purification of the target antigen. Such solid supports 
include, but are not limited to, glass, cellulose, polyacrylamide, nylon, polystyrene, 

25 polyvinyl chloride or polypropylene. 

Techniques for conjugating such therapeutic moiety to antibodies are well 
known, see, e.g., Arnon et al., "Monoclonal Antibodies For Immunotargeting Of 
Drugs In Cancer Therapy", in Monoclonal Antibodies And Cancer Therapy, Reisfeld 
et al. (eds.), pp. 243-56 (Alan R. Liss, Inc. 1985); Hellstrom et al., "Antibodies For 

30 Drug Delivery", in Controlled Drug Delivery (2nd Ed.), Robinson et al. (eds.), pp. 

623-53 (Marcel Dekker, Inc. 1987); Thorpe, "Antibody Carriers Of Cytotoxic Agents 
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In Cancer Therapy: A Review", in Monoclonal Antibodies '84: Biological And 
Clinical Applications, Pinchera et al. (eds.), pp. 475-506 (1985); "Analysis, Results, 
And Future Prospective Of The Therapeutic Use Of Radiolabeled Antibody In 
Cancer Therapy", in Monoclonal Antibodies For Cancer Detection And Therapy, 
5 Baldwin et al. (eds.), pp- 303-16 (Academic Press 1985), and Thorpe et al., "The 
Preparation And Cytotoxic Properties Of Antibody-Toxin Conjugates", Immunol. 
Rev. 62:119-58(1982). 

Alternatively, an antibody can be conjugated to a second antibody to form an 
antibody heteroconjugate as described by Segal in U.S. Patent No. 4,676,980, which 
10 is incorporated herein by reference in its entirety. 

An antibody, with or without a therapeutic moiety conjugated to it, 
administered alone or in combination with cytotoxic factor(s) and/or cytokine(s) can 
be used as a therapeutic. 

15 Immunophenotyping 

The antibodies of the invention may be utilized for immunophenotyping of 
cell lines and biological samples. The translation product of the gene of the present 
invention may be useful as a cell specific marker, or more specifically as a cellular 
marker that is differentially expressed at various stages of differentiation and/or 

20 maturation of particular cell types. Monoclonal antibodies directed against a specific 
epitope, or combination of epitopes, will allow for the screening of cellular 
populations expressing the marker. Various techniques can be utilized using 
monoclonal antibodies to screen for cellular populations expressing the marker(s), and 
include magnetic separation using antibody-coated magnetic beads, "panning" with 

25 antibody attached to a solid matrix (i.e., plate), and flow cytometry (See, e.g., U.S. 
Patent 5,985,660; and Morrison et al, Cell 96:737-49 (1999)). 

These techniques allow for the screening of particular populations of cells, 
such as might be found with hematological malignancies (i.e. minimal residual 
disease (MRD) in acute leukemic patients) and "non-self cells in transplantations to 

30 prevent Graft-versus-Host Disease (GVHD). Alternatively, these techniques allow for 
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a r,™ 0 ,»nitnr cells capable of undergoing 
the screening of hematopoietic stein and progenitor cells P 

• Kt k- fnnnd in human umbilical cord blood, 

proliferation and/or differentiation, as might be found in num 

Assays For Antibody Binding 

The antibodies of the invention may be assayed for immunospec.fic bmdtng 
by any method known in the at,. The immunoassays which can be used include but 
„ not Hmited to competitive and noncompetitive assay systems usmg techntques 
such as western blots, radioimmunoassays, ELISA (enzyme linked immunosorbent 
assay) "sandwich" immunoassays, immunoprecipitation assays, precipitin reacuons, 
0 «, diffusion precipitin reactions, immunodiffusion assays, agg.uuna.ion assays, 

& _ r : r occavs fluorescent immunoassays, 

complement-fixation assays, immunoradtometnc assays, Iiuo 

protein A immunoassays, to name bu, a few. Such assays are routine and we 1 
Lown in the art (see, e.g., Ausuhei e, a>, eds, ,994. Current Protocols tn Mo ecular 
Bi 0l „gy, Vol. ,. John Wiley * Sons, Inc.. New York, which is incorporated b^ , 
l5 reference herein in its entirety). Exemplary immunoassays are descnbed bnefly 
below (but are not intended by way of limitation). 

^precipitation protocols generally comprise lysing a populatton of cells 
in a ,ysis buffer such as RIPA buffer (1% NP-40 or Triton X- 100, ,» sodium 
deoxychola,e, 0.1% SDS, 0.15 M Nad, 0.01 M sodtum phosphate a. P H 7 1* 
20 Trasylo.) supplemented with protein phosphatase and/or protease inhibttors (e.g.. 

La PMSF, aprotinin. sodium vanadate,, adding the antibody of interest to the cel, 
,ysate,'ineuba,i» g for a period o, time (e.g.. 1-4 hours, a, 4- C, adding protein A 
Lor protein G sepharose beads to the eel! .ysate, incubaung for about an hour or 
more a. 4- C washing the beads in lysis buffer and resuspending the beads ,n 
25 SDS,sample buffer. The ability of the anubody of interest to immunop recite , . 
particular anugen can be assessed by, e.g., western bio, analys.s. One of sktll tn the 
an would be knowledgeable as ,o me parame,ers that can be modified ,0 tncrease me 
bindmg of me antibody ,o an anttgen and decrease me background (e.g., pre-deanng 
the ceU lysate wi,h sepharose beads). For further discussion regardmg 

, Aticuhpl et al eds 1994, Current Protocols 

30 immunoprecipitation protocols see, e.g., Ausubel et al, eds, 

MolecularBiology,Vol. 1. John Wiley * Sons, Inc., New Yo* at 10.16.1. 
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Western blot analysis generally comprises preparing protein samples, 
electrophoresis of the protein samples in a polyacrylamide gel (e.g., 8%- 20% SDS- 
PAGE depending on the molecular weight of the antigen), transferring the protein 
sample from the polyacrylamide gel to a membrane such as nitrocellulose, PVDF or 
5 nylon, blocking the membrane in blocking solution (e.g., PBS with 3% BSA or non- 
fat milk), washing the membrane in washing buffer (e.g., PBS-Tween 20), blocking 
the membrane with primary antibody (the antibody of interest) diluted in blocking 
buffer, washing the membrane in washing buffer, blocking the membrane with a 
secondary antibody (which recognizes the primary antibody, e.g., an anti-human 

10 antibody) conjugated to an enzymatic substrate (e.g., horseradish peroxidase or 

alkaline phosphatase) or radioactive molecule (e.g., 32P or 1251) diluted in blocking 
buffer, washing the membrane in wash buffer, and detecting the presence of the 
antigen. One of skill in the art would be knowledgeable as to the parameters that can 
be modified to increase the signal detected and to reduce the background noise. For 

15 further discussion regarding western blot protocols see, e.g., Ausubel et al, eds, 1994, 
Current Protocols in Molecular Biology, Vol. 1, John Wiley & Sons, Inc., New York 
at 10.8.1. 

ELISAs comprise preparing antigen, coating the well of a 96 well microliter 
plate with the antigen, adding the antibody of interest conjugated to a detectable 

20 compound such as an enzymatic substrate (e.g., horseradish peroxidase or alkaline 
phosphatase) to the well and incubating for a period of time, and detecting the 
presence of the antigen. In ELISAs the antibody of interest does not have to be 
conjugated to a detectable compound; instead, a second antibody (which recognizes 
the antibody of interest) conjugated to a detectable compound may be added to the 

25 well. Further, instead of coating the well with the antigen, the antibody may be 
coated to the well. In this case, a second antibody conjugated to a detectable 
compound may be added following the addition of the antigen of interest to the 
coated well. One of skill in the an would be knowledgeable as to the parameters that 
can be modified to increase the signal detected as .well as other variations of ELISAs 

30 known in the art. For further discussion regarding ELISAs see, e.g., Ausubel et al, 
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eds, 1994, Current Protocols in Molecular Biology, Vol. 1, John Wiley & Sons, Inc., 

New York at 11.2.1. 

The binding affinity of an antibody to an antigen and the off-rate of an 
antibody-antigen interaction can be determined by competitive binding assays. One 
5 example of a competitive binding assay is a radioimmunoassay comprising the 

incubation of labeled antigen (e.g., 3H or 1251) with the antibody of interest in the 
presence of increasing amounts of unlabeled antigen, and the detection of the 
antibody bound to the labeled antigen. The affinity of the antibody of interest for a 
particular antigen and the binding off-rates can be determined from the data by 
10 scatchard plot analysis. Competition with a second antibody can also be determined 
using radioimmunoassays. In this case, the antigen is incubated with antibody of 
interest conjugated to a labeled compound (e.g., 3H or 1251) in the presence of 
increasing amounts of an unlabeled second antibody. 



15 Therapeutic Uses 

The present invention is further directed to antibody-based therapies which 
involve administering antibodies of the invention to an animal, preferably a mammal, 
and most preferably a human, patient for treating one or more of the disclosed 
diseases, disorders, or conditions. Therapeutic compounds of the invention include, 
20 but are not limited to, antibodies of the invention (including fragments, analogs and 
derivatives thereof as described herein) and nucleic acids encoding antibodies of the 
invention (including fragments, analogs and derivatives thereof and anti-idiotypic 
antibodies as described herein). The antibodies of the invention can be used to treat, 
inhibit or prevent diseases, disorders or conditions associated with aberrant expression 
25 and/or activity of a polypeptide of the invention, including, but not limited to, any 
one or more of the diseases, disorders, or conditions described herein. The treatment 
and/or prevention of diseases, disorders, or conditions associated with aberrant 
expression and/or activity of a polypeptide of the invention includes, but is not 
limited to. alleviating symptoms associated with those diseases, disorders or 
30 conditions. Antibodies of the invention may be provided in pharmaceutically 
acceptable compositions as known in the art of as described herein. 
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A summary of the ways in which the antibodies of the present invention may 
be used therapeutically includes binding polynucleotides or polypeptides of the 
present invention locally or systemically in the body or by direct cytotoxicity of the 
antibody, e.g. as mediated by complement (CDC) or by effector cells (ADCC). 
5 Some of these approaches are described in more detail below. Armed with the 

teachings provided herein, one of ordinary skill in the art will know how to use the 
antibodies of the present invention for diagnostic, monitoring or therapeutic purposes 
without undue experimentation. 

The antibodies of this invention may be advantageously utilized in 
10 combination with other monoclonal or chimeric antibodies, or with lymphokines or 
hematopoietic growth factors (such as, e.g., IL-2, IL-3 and IL-7), for example, which 
serve to increase the number or activity of effector cells which interact with the 
antibodies. 

The antibodies of the invention may be administered alone or in combination* 

15 with other types of treatments (e.g., radiation therapy, chemotherapy, hormonal 
therapy, immunotherapy and anti-tumor agents). Generally, administration of 
products of a species origin or species reactivity (in the case of antibodies) that is the 
same species as that of the patient is preferred. Thus, in a preferred embodiment, 
human antibodies, fragments derivatives, analogs, or nucleic acids, are administered 

20 to a human patient for therapy or prophylaxis. 

It is preferred to use high affinity and/or potent in vivo inhibiting and/or 
neutralizing antibodies against polypeptides or polynucleotides of the present 
invention, fragments or regions thereof, for both immunoassays directed to and 
therapy of disorders related to polynucleotides or polypeptides, including fragments 

25 thereof, of the present invention. Such antibodies, fragments, or regions, will 

preferably have an affinity for polynucleotides or polypeptides of the invention, 
including fragments thereof. Preferred binding affinities include those with a 
dissociation constant or Kd less than 5 X 10' 2 M, 10' 2 M, 5 X 1CT M, 10' 3 M, 5 X 10* 4 
M. 10 4 M t 5 X 10* 5 M, 10' 5 M. 5 X 10" 6 M. 10' 6 M, 5 X 10" 7 M, 10' 7 M, 5 X 10'* M. 

30 10: 8 M, 5 X 10' 9 M, 10" 9 M, 5 X 10 10 M, 10 10 M, 5 X 10' n M, 10 u M, 5 X 10' 12 M, 10" 
12 M. 5 X 10' 13 M, 10" 15 M, 5 X 10' 14 M. I0" u M, 5 X 10 15 M, and 10 15 M. 
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Gene Therapy 

In a specific embodiment, nucleic acids comprising sequences encoding 
antibodies or functional derivatives thereof, are administered to treat, inhibit or 
prevent a disease or disorder associated with aberrant expression and/or activity of a 
polypeptide of the invention, by way of gene therapy. Gene therapy refers to therapy 
performed by the administration to a subject of an expressed or expressible nucleic 
acid. In this embodiment of the invention, the nucleic acids produce their encoded 
protein that mediates a therapeutic effect. 

Any of the methods for gene therapy available in the art can be used according 
to the present invention. Exemplary methods are described below. 

For general reviews of the methods of gene therapy, see Goldspiel et al.. 
Clinical Pharmacy 12:488-505 (1993); Wu and Wu, Biotherapy 3:87-95 (1991); 
Tolstoshev, Ann. Rev. Pharmacol. Toxicol. 32:573-596 (1993); Mulligan. Science 
15 260:926-932 (1993); and Morgan and Anderson, Ann. Rev. Biochem. 62: 191-217 
(1993); May, TIBTECH 1 1(5):155-215 (1993). Methods commonly known in the art 
of recombinant DNA technology which can be used are described in Ausubel et al. 
(eds.), Current Protocols in Molecular Biology, John Wiley & Sons, NY (1993); and 
Kriegler, Gene Transfer and Expression, A Laboratory Manual. Stockton Press, NY 
20 (1990). 

In a preferred aspect, the compound comprises nucleic acid sequences 
encoding an antibody, said nucleic acid sequences being part of expression vectors 
that express the antibody or fragments or chimeric proteins or heavy or light chains 
thereof in a suitable host. In particular, such nucleic acid sequences have promoters 
25 operably linked to the antibody coding region, said promoter being inducible or 
constitutive, and, optionally, tissue- specific. In another particular embodiment, 
nucleic acid molecules are used in which the antibody coding sequences and any other 
desired sequences are flanked by regions that promote homologous recombination at a 
desired site in the genome, thus providing for intrachromosomal expression of the 
30 antibody encoding nucleic acids (Roller and Smithies, Proc. Natl. Acad. Sci. USA 
86:8932-8935 (1989); Zijlstra et al.. Nature 342:435-438 (1989). In specific 
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embodiments, the expressed antibody molecule is a single chain antibody; 
alternatively, the nucleic acid sequences include sequences encoding both the heavy 
and light chains, or fragments thereof, of the antibody. 

Delivery of the nucleic acids into a patient may be either direct, in which case 
5 the patient is directly exposed to the nucleic acid or nucleic acid- carrying vectors, or 
indirect, in which case, cells are first transformed with the nucleic acids in vitro, then 
transplanted into the patient. These two approaches are known, respectively, as in 
vivo or ex vivo gene therapy. 

In a specific embodiment, the nucleic acid sequences are directly administered 

10 in vivo, where it. is expressed to produce the encoded product. This can be 

accomplished by any of numerous methods known in the art, e.g., by constructing 
them as part of an appropriate nucleic acid expression vector and administering it so 
that they become intracellular, e.g., by infection using defective or attenuated 
retrovirals or other viral vectors (see U.S. Patent No. 4,980,286), or by direct 

15 injection of naked DNA, or by use of microparticle bombardment (e.g., a gene gun; 
Biolistic, Dupont), or coating with lipids or cell-surface receptors or transfecting 
agents, encapsulation in liposomes, microparticles, or microcapsules, or by 
administering them in linkage to a peptide which is known to enter the nucleus, by 
administering it in linkage to a ligand subject to receptor-mediated endocytosis (see, 

20 e.g., Wu and Wu, J. Biol. Chem. 262:4429-4432 (1987)) (which can be used to target 
cell types specifically expressing the receptors), etc'. In another embodiment, nucleic 
acid-ligand complexes can be formed in which the ligand comprises a fusogenic viral 
peptide to disrupt endosomes, allowing the nucleic acid to avoid lysosomal 
degradation. In yet another embodiment, the nucleic acid can be targeted in vivo for 

25 cell specific uptake and expression, by targeting a specific receptor (see, e.g., PCT 
Publications WO 92/06180; WO 92/22635; WO92/20316: W093/14188, WO 
93/20221). Alternatively, the nucleic acid can be introduced intracellularly and 
incorporated within host cell DNA for expression, by homologous recombination 
(Roller and Smithies. Proc. Nad. Acad. Sci. USA 86:8932-8935 (1989); Zijlstra et aL. 

30 Nature 342:435-438 (1989)). 
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In a specific embodiment, viral vectors that contains nucleic acid sequences 
encoding an antibody of the invention are used. For example, a retroviral vector can 
be used (see Miller et al., Meth. Enzymol. 217:581-599 (1993)). These retroviral 
vectors contain the components necessary for the correct packaging of the viral 
5 genome and integration into the host cell DNA. The nucleic acid sequences encoding 
the antibody to be used in gene therapy are cloned into one or more vectors, which 
facilitates delivery of the gene into a patient. More detail about retroviral vectors can 
be found in Boesen et al.. Biotherapy 6:291-302 (1994), which describes the use of a 
retroviral vector to deliver the mdr 1 gene to hematopoietic stem cells in order to 
10 make the stem cells more resistant to chemotherapy. Other references illustrating the 
use of retroviral vectors in gene therapy are: Clowes et al., J. Clin. Invest. 93:644- 
651 (1994); Kiem et al., Blood 83: 1467-1473 (1994); Salmons and Gunzberg, Human 
Gene Therapy 4:129-141 (1993); and Grossman and Wilson, Curr. Opin. in Genetics 
andDevel. 3:110-114 (1993). 
15 Adenoviruses are other viral vectors that can be used in gene therapy. 

Adenoviruses are especially attractive vehicles for delivering genes to respiratory 
epithelia. Adenoviruses naturally infect respiratory epithelia where they cause a mild 
disease. Other targets for adenovirus-based delivery systems are liver, the central 
nervous system, endothelial cells, and muscle. Adenoviruses have the advantage of 
.0 being capable of infecting non-dividing cells. Kozarsky and Wilson, Current 
Opinion in Genetics and Development 3:499-503 (1993) present a review of 
adenovirus-based gene therapy. Boutet al., Human Gene Therapy 5:3-10 (1994) 
demonstrated the use of adenovirus vectors to transfer genes to the respiratory 
epithelia of rhesus monkeys. Other instances of the use of adenoviruses in gene 
05 therapy can be found in Rosenfeld et al., Science 252:431-434 (1991); Rosenfeld et 
al Cell 68:143- 155 (1992); Mastrangeli et al., J. Clin. Invest. 91:225-234 (1993); 
PCT Publication W094/12649: and Wang, et al., Gene Therapy 2:775-783 (1995). In 
a preferred embodiment, adenovirus vectors are used. 

Adeno-associated virus (AAV) has also been proposed for use in gene therapy 
30 (Walsh et al., Proc. Soc. Exp. Biol. Med. 204:289-300 (1993); U.S. Patent No. 
5,436,146). 
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Another approach to gene therapy involves transferring a gene to cells in 
tissue culture by such methods as electroporation, lipofection. calcium phosphate 
mediated transfection, or viral infection. Usually, the method of transfer includes the 
transfer of a selectable marker to the cells. The cells are then placed under selection 
5 to isolate those cells that have taken up and are expressing the transferred gene. 
Those cells are then delivered to a patient. 

In this embodiment, the nucleic acid is introduced into a cell prior to 
administration in vivo of the resulting recombinant cell. Such introduction can be 
carried out by any method known in the art, including but not limited to transfection, 

10 electroporation, microinjection, infection with a viral or bacteriophage vector 
containing the nucleic acid sequences, cell fusion, chromosome-mediated gene 
transfer, microcell-mediated gene transfer, spheroplast fusion, etc. Numerous 
techniques are known in the art for the introduction of foreign genes into cells (see, 
e.g., Loeffler and Behr, Meth. Enzymol. 217:599-618 (1993); Cohen et al., Meth. 

15 Enzymol. 217:618-644 (1993); Cline, Pharmac. Ther. 29:69-92m (1985) and may be 
used in accordance with the present invention, provided that the necessary 
developmental and physiological functions of the recipient cells are not disrupted. 
The technique should provide for the stable transfer of the nucleic acid to the cell, so 
that the nucleic acid is expressible by the cell and preferably heritable and 

20 expressible by its cell progeny. 

The resulting recombinant cells can be delivered to a patient by various 
methods known in the art. Recombinant blood cells (e.g., hematopoietic stem or 
progenitor cells) are preferably administered intravenously. The amount of cells 
envisioned for use depends on the desired effect, patient state, etc., and can be 

25 determined by one skilled in the art. 

Cells into which a nucleic acid can be introduced for purposes of gene therapy 
encompass any desired, available cell type, and include but are not limited to 
epithelial cells, endothelial cells, keratinocytes, fibroblasts, muscle cells, hepatocytes; 
blood cells such as Tlymphocytes, B lymphocytes, monocytes, macrophages, 

30 neutrophils, eosinophils, megakaryocytes, granulocytes; various stem or progenitor 
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„ anitnr rf *n<: e ^ as obtained from bone 
cells, in particular hematopoietic stem or progenitor cells, e. to ., 

marrow, umbilical cord blood, peripheral blood, fetal liver, etc. 

u n 11c -h fnr (rene therapy is autologous to the 
In a preferred embodiment, the cell used for gene inerapy 

patient. 

I„ an embodiment in whtch recombinant cells are used in gene therapy, 
nudeic acid sequences encoding an antibody are introduced into the celis such that 
they are expressible by the cells or their progeny, and the recombinant cells are then 
administered in vivo for thetapeutic effect. !n a specific embodiment, stem or 
progenitor cells axe used. Any stem and/or progenitor cells which can be isolated and 

. .-omrv^n^din accordance with this embodiment of 
maintained in vitro can potentially be used in accoru 

the present invention (see e.g. PCX Pubiicauon WO 94/08598; Stemple and 
Anderson, Celi 71:973-985 (1992); Rheinwald. Meth. Cel, Bio. 21A:229 (1980); and 
Pittelkow and Scott, Mayo Clinic Proc. 61:771 ( 1986)). 

to a specific embodiment, the nucleic acid to be introduced for purposes of 
gene therapy comprises an inducible promoter operably .inked to the coding regton, 
such una. expression of the nucleic acid is controllable by controlling the presence or 

• a n f t^nccrimion Demonstration of Therapeutic or 
absence of the appropriate inducer of transcription, ucm 

Prophylactic Activity 

The compounds or pharmaceutical compositions of the invention are 
, preferably tested in v.tro, and then in vivo for the desired therapeutic or prophylacttc 
activity, prior to use in humans. For example, in vitro assays to demonstrate the 
therapeutic or prophylactic uulity of a compound or pharmaceuuca, composmon 
mdude, the effect of a compound on a cell line or a patient tissue sample. The effect 
of the compound or composition on the cell line and/or tissue sample can be 

i thncp nf skill in the art including, but not 

5 determined utilizing techniques known to those 01 stall in tn 

o„h r^il lvqU assavs. In accordance with the 
limited to. rosette formation assays and cell lysis assays. 

, . , w_ ,„. pd to determine whether administration of a 

invention, in vitro assays which can be used to aetermu 

a ■ -.Hinted include in vitro cell culture assays in which a patient 
specific compound is indicated, mciuae m vm 

tissue sample is 2 rown in culture, and exposed to or otherwise administered a 
J0 compound, and the effect of such compound upon the tissue sample is observed. 
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Therapeutic/Prophylactic Administration and Composition 

The invention provides methods of treatment, inhibition and prophylaxis by 
administration to a subject of an effective amount of a compound or pharmaceutical 
composition of the invention, preferably an antibody of the invention. In a preferred 
5 aspect, the compound is substantially purified (e.g., substantially free from 

substances that limit its effect or produce undesired side-effects). The subject is 
preferably an animal, including but not limited to animals such as cows, pigs, horses, 
chickens, cats, dogs, etc., and is preferably a mammal, and most preferably human. 
Formulations and methods of administration that can be employed when the 

10 compound comprises a nucleic acid or an immunoglobulin are: described above; 

additional appropriate formulations and routes of administration can be selected from 
among those described herein below. 

Various delivery systems are known and can be used to administer a 
compound of the invention, e.g., encapsulation in liposomes, microparticles, 

15 microcapsules, recombinant cells capable of expressing the compound, receptor- 
mediated endocytosis (see, e.g., Wu and Wu, J. Biol. Chem. 262:4429-4432 (1987)), 
construction of a nucleic acid as part of a retroviral or other vector, etc. Methods of 
introduction include but are not limited to intradermal, intramuscular, intraperitoneal, 
intravenous, subcutaneous, intranasal, epidural, and oral routes. The compounds or 

20 compositions may be administered by any convenient route, for example by infusion 
or bolus injection, by absorption through epithelial or mucocutaneous linings (e.g., 
oral mucosa, rectal and intestinal mucosa, etc.) and may be administered together 
with other biologically active agents. Administration can be systemic or local. In 
addition, it may be desirable to introduce the pharmaceutical compounds or 

25 compositions of the invention into the central nervous system by any suitable route, 
including intraventricular and intrathecal injection; intraventricular injection may be 
facilitated by an intraventricular catheter, for example, attached to a reservoir, such 
as an Ommaya reservoir. Pulmonary administration can also be employed, e.g., by 
use of an inhaler or nebulizer, and formulation with an aerosolizing agent. 

30 In a specific embodiment, it may be desirable to administer the pharmaceutical 

compounds or compositions of the invention locally to the area in need of treatment; 



BNSDOCID: <WO_0058496AlJ_> 



PCT/US00/07722 

WO 00/58496 

126 

* - * * £ nnd not bv way of limitation, local infusion 

this mav be achieved by, for example, ana not oy 

during sursery. topical application, e.g., in conjunction with a wound dressing after 
surgery, by injection, by means of a catheter, by means of a suppository, or by means 
of an implant, said implant being of a porous, non-porous, or gelatinous matenal, 
5 including membranes, such as sialastic membranes, or fibers. Preferably, when 

• • , j- „ ontihnHv of the invention, care must be taken to 
administering a protein, including an antibody, ol tne inven 

use materials to which the protein does not absorb. 

In another embodiment, the compound or composition can be delivered in a 
vesicle, in particular a liposome (see Langer, Science 249:1527-1533 (1990); Treat et 
10 al in Liposomes in the Therapy of Infectious Disease and Cancer, Lopez-Berestein 
' and Fidler (eds.), Liss, New York, pp. 353- 365 (1989); Lopez-Berestein, ibid., pp. 
317-327; see generally ibid.) 

in yet another embodiment, the compound or composition can be delivered m 
a controlled release system. In one embodiment, a pump may be used (see Langer, 
15 supra-. Sefton, CRC Ol Ref. Biomed. Eng. 14=201 (1987); Buchwald et al., Surgery 
88-507 (1980); Saudek et al., N. Engl. J. Med. 321:374 (1989)). In another 
embodiment, polymeric materials can be used (see Medical Applications of 
Controlled Release, Langer and Wise (eds.), CRC Pres., Boca Raton. Florida (1974); 
Controlled Drug Bioavailability, Drug Product Design and Performance, Smolen and 
20 Ball (eds.), Wiley, New York (1984); Ranger and Peppas. J., Macromol. Sc.. Rev. 
Macron^ Chem. 23:6) (1983); see also Levy e, a,.. Science 228: 190 ( .985); During 
et a! Ann. Neuro!. 25:351 (.989); Howard e, al., LNeurosurg. 71:!05 (1989)). .n ye, 
another embodiment, a controlled release system can be placed in proxtmity of the 
therapeutic target, i.e., the brain, thus requiring only a fraction of the system, dose 
25 (see, e.g., Goodson, in Medical Applications of Controlled Release, supra, vol. 2, PP . 
115-138(1984)). 

Other controlled release systems are discussed in the review by Langer 

(Science 249:1527-1533 (1990)). 

In a specific embodiment where the compound of the invention is a nucle.c 
30 acid encodine a protein, the nucleic acid can be administered in vivo to promote 

expression Jit. encoded protein, by constructing it as part of an appropriate nucleic 
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acid expression vector and administering it so that it becomes intracellular, e.g., by 
use of a retroviral vector (see U.S. Patent No. 4,980,286), or by direct injection, or by 
use of microparticle bombardment (e.g., a gene gun; Biolistic. Dupont), or coating 
with lipids or cell-surface receptors or transfecting agents, or by administering it in 
5 linkage to a homeobox- like peptide which is known to enter the nucleus (see e.g., 
Joliot et al., Proc. Natl. Acad. Sci. USA 88:1864-1868 (1991)), etc. Alternatively, a 
nucleic acid can be introduced intracellularly and incorporated within host cell DNA 
for expression, by homologous recombination. 

The present invention also provides pharmaceutical compositions. Such 

10 compositions comprise a therapeutically effective amount of a compound, and a 
pharmaceutically acceptable carrier. In a specific embodiment, the term 
"pharmaceutically acceptable" means approved by a regulatory agency of the Federal 
or a state government or listed in the U.S. Pharmacopeia or other generally recognized 
pharmacopeia for use in animals, and more particularly in humans. The term 

15 "carrier" refers to a diluent, adjuvant, excipient, or vehicle with which the therapeutic 
is administered. Such pharmaceutical carriers can be sterile liquids, such as water 
and oils, including those of petroleum, animal, vegetable or synthetic origin, such as 
peanut oil, soybean oil, mineral oil, sesame oil and the like. Water is a preferred 
carrier when the pharmaceutical composition is administered intravenously. Saline 

20 solutions and aqueous dextrose and glycerol solutions can also be employed as liquid 
carriers, particularly for injectable solutions. Suitable pharmaceutical excipients 
include starch, glucose, lactose, sucrose, gelatin, malt, rice, flour, chalk, silica gel, 
sodium stearate, glycerol monostearate, talc, sodium chloride, dried skim milk, 
glycerol, propylene, glycol, water, ethanol and the like. The composition, if desired, 

25 can also contain minor amounts of wetting or emulsifying agents, or pH buffering 
agents. These compositions can take the form of solutions, suspensions, emulsion, 
tablets, pills, capsules, powders, sustained-release formulations and the like. The 
composition can be formulated as a suppository, with traditional binders and carriers 
such as triglycerides. Oral formulation can include standard carriers such as 

30 pharmaceutical grades of mannitol, lactose, starch, magnesium stearate, sodium 
saccharine, cellulose, magnesium carbonate, etc. Examples of suitable 
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pharmaceutical earners are described in -Remington's Pharmaceutical Sciences" by 
B W Martin. Such compositions will contain a therapeutically effective amount of 
,he compound, preferably in purified form, together with a suitable amount of earner 
so as to provide the form for proper administration to the patient. The formulate 
should suit the mode of administration. 

ln a preferred embodiment, the composition is formulated ,„ accordance w.th 
routine procedures as a pharmaceutical composition adapted for intravenous 
administration to human beings. Typically, compositions for intravenous 
administration are solutions in steriie isotonic aqueous buffer. Where necessary, the 
composition may also inctade a solubilizing agent and a local anesthetic such as 
lignocaine ,0 ease pain at the srte of the injection. Generally, the ingredients are 
suppHed either separately or mixed together in unit dosage form, for example, as a dry 
Ivophilized powder or water free concentrate in a hermetically sealed container such 
as an ampoule or sachette indicating the quantity of active agent. Where the 
composition is to be admtnistered by infusion, it can be dispensed with an infusron 
bottle containing Sterne pharmaceutical grade water or saline. Where the compostfon 
is administered by injection, an ampouie of steri.e water for injection or sal.ne can be 
provided so that the ingredient, may be mixed pnor to administration. 

The compounds of the invention can be formulated as neutral or sal. forms. 
Pharmaceutical acceptable salts include thos* formed with anions such as those 
derived from hydrochloric, phosphoric, acetic, oxalic, tartaric acids, etc., and those 
formed with cations such as those derived from sodium, potassium, ammonrum, 
calcium, ferric hydroxides, isopropylamine, triethylamine. 2-ethylamino ethanol. 

histidine, procaine, etc. . 

; The amount of the compound of the invention which will be effective rn the 

t _ inhibition and prevention of a disease or disorder associated with aberrant 
expression and/or activity of a polypeptide of the invention can be determined by 
standard clinica, techniques, in addition, in vitro assays may optionaily be empioyed 
to help identify optimal dosage ranges. The precise dose to be employed ,n the 

O formulation wil, also depend on the route of admintstration, and the seriousness of 
the disease or disorder, and should be decided according to the judgment of the 
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practitioner and each patient's circumstances. Effective doses may be extrapolated 
from dose-response curves derived from in vitro or animal model test systems. 

For antibodies, the dosage administered to a patient is typically 0. 1 mg/kg to 
100 mg/kg of the patient's body weight. Preferably, the dosage administered to a 
5 patient is between 0. 1 mg/kg and 20 mg/kg of the patient's body weight, more 
preferably 1 mg/kg to 10 mg/kg of the patient's body weight. Generally, human 
antibodies have a longer half-life within the human body than antibodies from other 
species due to the immune response to the foreign polypeptides. Thus, lower dosages 
of human antibodies and less frequent administration is often possible. Further, the 

10 dosage and frequency of administration of antibodies of the invention may be 
reduced by enhancing uptake and tissue penetration (e.g., into the brain) of the 
antibodies by modifications such as, for example, lipidation. 

The invention also provides a pharmaceutical pack or kit comprising one or 
more containers filled with one or more of the ingredients of the pharmaceutical 

15 compositions of the invention. Optionally associated with such container(s) can be a 
notice in the form prescribed by a governmental agency regulating the manufacture, 
use or sale of pharmaceuticals or biological products, which notice reflects approval 
by the agency of manufacture, use or sale for human administration. Diagnosis and 
Imaging 

20 Labeled antibodies, and derivatives and analogs thereof, which specifically 

bind to a polypeptide of interest can be used for diagnostic purposes to detect, 
diagnose, or monitor diseases, disorders, and/or conditions associated with the 
aberrant expression and/or activity of a polypeptide of the invention. The invention 
provides for the detection of aberrant expression of a polypeptide of interest, 

25 comprising (a) assaying the expression of the polypeptide of interest in cells or body 
fluid of an individual using one or more antibodies specific to the polypeptide interest 
and (b) comparing the level of gene expression with a standard gene expression level, 
whereby an increase or decrease in the assayed polypeptide gene expression level 
compared to the standard expression level is indicative of aberrant expression. 

30 The invention provides a diagnostic assay for diagnosing a disorder, 

comprising (a) assaying the expression of the polypeptide of interest in cells or body 
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fluid of an individual using one or more antibodies specific to the polypeptide interest 
and (b) comparing the level of gene expression with a standard gene expression level, 
whereby an increase or decrease in the assayed polypeptide gene expression level 
compared to the standard expression level is indicative of a particular disorder. With 
5 respect to cancer, the presence of a relatively high amount of transcript in biopsied 
tissue from an individual may indicate a predisposition for the development of the 
disease, or may provide a means for detecting the disease prior to the appearance of 
actual clinical symptoms. A more definitive diagnosis of this type may allow health 
professionals to employ preventative measures or aggressive treatment earlier 
10 thereby preventing the development or further progression of the cancer. 

Antibodies of the invention can be used to assay protein levels in a biological 
sample using classical immunohistological methods known to those of skill in the art 
(e.g., see Jalkanen, et al., J. Cell. Biol. 101:976-985 (1985); Jalkanen, et al., J. Cell . 
Biol. 105:3087-3096 (1987)). Other antibody -based methods useful for detecting 
15 protein gene expression include immunoassays, such as the enzyme linked 

immunosorbent assay (ELISA) and the radioimmunoassay (RIA). Suitable antibody 
assay labels are known in the an and include enzyme labels, such as, glucose oxidase; 
radioisotopes, such as iodine (1251, 1211), carbon (14C), sulfur (35S), tritium (3H), 
indium (1 12In), and technetium (99Tc); luminescent labels, such as luminol; and 
20 fluorescent labels, such as fluorescein and rhodamine, and biotin. 

One aspect of the invention is the detection and diagnosis of a disease or 
disorder associated with aberrant expression of a polypeptide of interest in an animal, 
preferably a mammal and most preferably a human. In one embodiment, diagnosis 
comprises: a) administering (for example, parenterally, subcutaneously, or 
25 intraperitoneally) to a subject an effective amount of a labeled molecule which 
specifically binds to the polypeptide of interest; b) waiting for a time interval 
following the administering for permitting the labeled molecule to preferentially 
concentrate at sites in the subject where the polypeptide is expressed (and for 
unbound labeled molecule to be cleared to background level); c) determining 
30 background level; and d) detecting the labeled molecule in the subject, such that 
detection of labeled molecule above the background level indicates that the subject 
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has a particular disease or disorder associated with aberrant expression of the 
polypeptide of interest. Background level can be determined by various methods 
including, comparing the amount of labeled molecule detected to a standard value 
previously determined for a particular system. 
5 It will be understood in the art that the size of the subject and the imaging 

system used will determine the quantity of imaging moiety needed to produce 
diagnostic images. In the case of a radioisotope moiety, for a human subject, the 
quantity of radioactivity injected will normally range from about 5 to 20 millicuries of 
99mTc. The labeled antibody or antibody fragment will then preferentially 

10 accumulate at the location of cells which contain the specific protein. In vivo tumor 
imaging is described in S.W. Burchiel et al., "Immunopharmacokinetics of 
Radiolabeled Antibodies and Their Fragments." (Chapter 13 in Tumor Imaging: 
The Radiochemical Detection of Cancer, S.W. Burchiel and B. A. Rhodes, eds., 
Masson Publishing Inc. (1982). 

15 Depending on several variables, including the type of label used and the mode 

of administration, the time interval following the administration for permitting the 
labeled molecule to preferentially concentrate at sites in the subject and for unbound 
labeled molecule to be cleared to background level is 6 to 48 hours or 6 to 24 hours or 
6 to 12 hours. In another embodiment the time interval following administration is 5 

20 to 20 days or 5 to 10 days. 

In an embodiment, monitoring of the disease or disorder is carried out by 
repeating the method for diagnosing the disease or disease, for example, one month 
after initial diagnosis, six months after initial diagnosis, one year after initial 
diagnosis, etc. 

25 Presence of the labeled molecule can be detected in the patient using methods 

known in the art for in vivo scanning. These methods depend upon the type of label 
used. Skilled artisans will be able to determine the appropriate method for detecting a 
particular label. Methods and devices that may be used in the diagnostic methods of 
the invention include, but are not limited to, computed tomography (CT), whole body 

30 scan such as position emission tomography (PET), magnetic resonance imaging 
(MRI), and sonography. 



BNSDOC1D: <WO_005&496A1_I_> 



PCT/US00/07722 

WO 00/58496 

132 



In a specific embodiment, the molecule is labeled with a radioisotope and is 
detected in the patient using a radiation responsive surgical instrument (Thurston et 
ah, U.S. Patent No. 5,441,050). In another embodiment, the molecule is labeled with 
a fluorescent compound and is detected in the patient using a fluorescence responsive 
5 scanning instrument. In another embodiment, the molecule is labeled with a positron 
emitting metal and is detected in the patent using positron emission-tomography. In 
yet another embodiment, the molecule is labeled with a paramagnetic label and is 
detected in a patient using magnetic resonance imaging (MRI). Kits 

The present invention provides kits that can be used in the above methods. In 

10 one embodiment, a kit comprises an antibody of the invention, preferably a purified 
antibody, in one or more containers. In a specific embodiment, the kits of the present 
invention contain a substantially isolated polypeptide comprising an epitope which is 
specifically immunoreactive with an antibody included in the kit. Preferably, the kits 
of the present invention further comprise a control antibody which does not react with 

15 the polypeptide of interest. In another specific embodiment, the kits of the present 

invention contain a means for detecting the binding of an antibody to a polypeptide of 
interest (e.g., the antibody may be conjugated to a detectable substrate such as a 
fluorescent compound, an enzymatic substrate, a radioactive compound or a 
luminescent compound, or a second antibody which recognizes the first antibody may 

20 be conjugated to a detectable substrate). 

In another specific embodiment of the present invention, the kit is a diagnostic 
kit for use in screening serum containing antibodies specific against proliferative 
and/or cancerous polynucleotides and polypeptides. Such a kit may include a control 
antibody that does not react with the polypeptide of interest. Such a kit may include a 

25 substantially isolated polypeptide antigen comprising an epitope which is specifically 
immunoreactive with at least one anti-polypeptide antigen antibody. Further, such a 
kit includes means for detecting the binding of said antibody to the antigen (e.g., the 
antibody may be conjugated to a fluorescent compound such as fluorescein or 
rhodamine which can be detected by flow cytometry). In specific embodiments, the 

30 kit may include a recombinantly produced or chemically synthesized polypeptide 
antigen. The polypeptide antigen of the kit may also be attached to a solid support. 
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In a more specific embodiment the detecting means of the above-described kit 
includes a solid support to which said polypeptide antigen is attached. Such a kit may 
also include a non-attached reporter-labeled anti-human antibody. In this 
embodiment, binding of the antibody to the polypeptide antigen can be detected by 
binding of the said reporter-labeled antibody. 

In an additional embodiment, the invention includes a diagnostic kit for use in 
screening serum containing antigens of the polypeptide of the invention. The 
diagnostic kit includes a substantially isolated antibody specifically immunoreactive 
with polypeptide or polynucleotide antigens, and means for detecting the binding of 
) the polynucleotide or polypeptide antigen to the antibody. In one embodiment, the 
antibodv is attached to a solid support. In a specific embodiment, the antibody may be 
a monoclonal antibody. The detecting means of the kit may include a second, labeled 
monoclonal antibody. Alternatively, or in addition, the detecting means may include 

a labeled, competing antigen. 
5 In one diagnostic configuration, test serum is reacted with a solid phase 

reagent having a surface-bound antigen obtained by the methods of the present 
invention. After binding with specific antigen antibody to the reagent and removing 
unbound serum components by washing, the reagent is reacted with reporter-labeled 
anti-human antibody to bind reporter to the reagent in proportion to the amount of 
K> bound anti-antigen antibody on the solid support. The reagent is again washed to 
remove unbound labeled antibody, and the amount of reporter associated with the 
reagent is determined. Typically, the reporter is an enzyme which is detected by 
incubating the solid phase in the presence of a suitable fluorometric, luminescent or 
colorimetric substrate (Sigma, St. Louis, MO). 
25 The solid surface reagent in the above assay is prepared by known techniques 

for attaching protein material to solid support material, such as polymeric beads, dip 
sticks, 96-well plate or filter material. These attachment methods generally include 
. non-specific adsorption of the protein to the support or covalent attachment of the 
protein, typically through a free amine group, to a chemically reactive group on the 
30 solid support, such as an activated carboxyl, hydroxyl, or aldehyde group. 
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^ nlntes can be used in conjunction with biotinylated 
Alternatively, streptavidin coated plates can oe use 

antigen(s). . 

Thus, the invention provides an assay system or ki. for carry.Bg ou, this 
diagnostic method. The Id. generally includes a support with surface- bound 
5 recombinant antigens, and a reponer-labeled anti-human antihody for detecung 

surface-bound anti-antigen antibody. 



10 
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TTncinn Proteins . 

Any poiypeptide of the present invention can be used to generate fusion 
proteins. For example, the polypeptide of the present invention, when fused to a 
second protein, can be used as an antigenic tag. Antibodies raised against the 
polypeptide of the present invention can be used to indirectly de.ee. the second 
protein by binding to the polypeptide. Moreover, because seated proteins target 
cellar locations based on trafficking signais, the polypeptides of the present 
invention can be used as targeting molecules once fused to other proteins. 

Examples of domains that can be fused to polyP=p.ides of the present 
invention include no. only heterologous signal seances, but also other heteroiogous 
functional regions. The fusion does no, necessanly need to be direct, bu, may occur 

through linker sequences. 

Moreover, fusion proteins may also be engineered to improve characters 
o, the polypeptide o, the present invenuon. For instance, a region o, additiona, am.no 
acids, panicularly charged amino acids, may be added to the N-terminus of the 
polypepude to improve stability and persistence during purification from the host cell 
or subsequent handling and storage. Also, peptide moieties may be added to me 
poiypeptide to facilitate purification. Such regions may be removed prior to final 

, The addition of peptide moieties to facilitate handling 

preparation of the polypeptide. The addition oi v v 

of polypeptides are familiar and routine techniques in the art. 

Moreover, polypeptides of the presen. invention, including fragments, and 
, specifically epitopes, can be combined with parts of the constant domain of 

Lunolulins (fgA. IgE, .gG, igM, or poruons thereof (CH 1, CH2. CM, and any 
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combination thereof, including both entire domains and portions thereof), resulting in 
chimeric polypeptides. These fusion proteins facilitate purification and show an 
increased half-life in vivo. One reported example describes chimeric proteins 
consistine of the first two domains of the human CD4-poly P e P tide and vanous 
5 domains of the constant regions of the heavy or light chains of mammalian 

immunoglobulins. (EP A 394,827; Traunecker et al.. Nature 33 1 :84-86 (1988).) 
Fusion proteins having disulfide-linked dimeric structures (due to the IgG) can also be 
more efficient in binding and neutralizing other molecules, than the monomenc 
secreted protein or protein fragment alone. (Fountoulakis et al.. J- Biochem. 

10 270:3958-3964(1995).) 

Similarly, EP-A-O 464 533 (Canadian counterpart 2045869) discloses fusion 
proteins comprising various portions of constant region of immunoglobulin molecules 
together with another human protein or part thereof. In many cases, the Fc part m a 
fusion protein is beneficial in therapy and diagnosis, and thus can result in, for 
15 example, improved pharmacokinetic properties. (EP-A 0232 262.) Alternatively, 

deleting the Fc part after the fusion protein has been expressed, detected, and purified, 
would be desired. For example, the Fc portion may hinder therapy and diagnosis if 
the fusion protein is used as an antigen for immunizations. In drug discovery, for 
example, human proteins, such as hIL-5, have been fused with Fc portions for the 
purpose of high-throughput screening assays to identify antagonists of hIL-5. (See, 
D. Bennett et al., J. Molecular Recognition 8:52-58 (1995); K. Johanson et al.. J- Biol. 

Chem. 270:9459-9471 (1995).) 

Moreover, the polypeptides of the present invention can be fused to marker 
sequences, such as a peptide which facilitates purification of the fused polypeptide. 
In preferred embodiments, the marker amino acid sequence is a hexa-histidine 
peptide, such as the tag provided in a pQE vector (QIAGEN, Inc., 9259 Eton Avenue, 
Chatsworth. CA, 91311), among others, many of which are commercially available. 
As described in Gentz et al., Proc. Natl. Acad. Sci. USA 86:821-824 (1989). for 
instance, hexa-histidine provides for convenient purification of the fusion protein. 
Another peptide tag useful for purification, the "HA" tag, corresponds to an epitope 
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derived from the .nfluenza hemagglutinin prote., (Wilson e. al.. CeU 37:767 

(1984) ' ) Thus . any of these above fusions can be engineered ustng the pdynudeondes 
or the polypeptides of the present invention. 

The present of polypeptide s by 

the present invention, host cells, and pr 

— — ^T^eSl lorreplic ati onde f ective. ta 
vector. Retroviral vectors may be re P h «u« P ^ host 

the latter case, viral propagation generally will occur only 



10 

cells. 



CellS - u • - ^ to a vector containing a selectable marker 

forpropagatronrnahost. General y P , d lipid . BI he 

vector is a virus, it may be packaged in vnr 



15 

and then transduced into host cells 



and flten transduced mto nost ^ ^ ^ 

^ polynucleotide insen ^ ^ 

promoter, such as the phage lambda PL promoter 

■ h , SV40 early and late promoters and promoters of retrovtrai 
20 promoters, the SV40 early an m be taown to me skilled artisan. The 

name a ,e„. Other suitabie promoters w,U * ^ , enmnation , 
egression constructs win further contatn s « f o » P ^ 

portion of the transcnpts expose » — ^ ^ ( „ AA UGA or 
25 elation inuiaung codon at the beg.nn , 

„ A C) appropriately posted at ^of , P ,P P ^ ^ _ 

- th " X 7 "IvdrLate reduce, G4,S or neomycin 

^ SUCh 1" 1 1 -Lcline. kanamycin or ampler- 
resistance for eukaryouc cei, cuHure ^ 

3„ resrstance genes for «™^» ^ ft ^ ceUs , such as B. coli, 
of appropriate hosts include, but are not 
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Streptomyces and Salmonella typhimurium cells; fungal cells, such as yeast cells 
(e.g., Saccharomyces cerevisiae or Pichia pastoris (ATCC Accession No. 201 178)); 
insect cells such as Drosophila S2 and Spodoptera Sf9 cells; animal cells such as 
CHO, COS, 293, and Bowes melanoma cells; and plant cells. Appropriate culture 
5 mediums and conditions for the above-described host cells are known in the art. 

Among vectors preferred for use in bacteria include pQE70, pQE60 and pQE- 
9, available from QIAGEN, Inc.; pBlUescript vectors, Phagescript vectors, pNH8A, 
P NHl6a, pNH18A, pNH46A, available from Stratagene Cloning Systems, Inc.; and 
p trc99a, pKK223-3, pKK233-3, pDR540, pRTT5 available from Pharmacia Biotech, 
10 Inc. Among preferred eukaryotic vectors are pWLNEO, pSV2CAT, pOG44, pXTl 
and pSG available from Stratagene; and pSVK3, pBPV, pMSG and pSVL available 
from Pharmacia. Preferred expression vectors for use in yeast systems include, but are 
not limited to pYES2, pYDl, pTEFl/Zeo, P YES2/GS,pPICZ,pGAPZ, pGAPZalph, 
pPIC9, pPIC3.5, pHIL-D2, pHIL-Sl, pPIC3.5K, pPIC9K, and PAOS15 (all available 
15 from Invitrogen, Carlbad, CA). Other suitable vectors will be readily apparent to the 
skilled artisan. 

Introduction of the construct into the host cell can be effected by calcium 
phosphate transfection, DEAE-dextran mediated transfection, cationic lipid-mediated 
transfection, electxoporation, transduction, infection, or other methods. Such methods 
20 are described in many standard laboratory manuals, such as Davis et al.. Basic 
Methods In Molecular Biology (1986). It is specifically contemplated that the 
polypeptides of the present invention may in fact be expressed by a host cell lacking a 

recombinant vector. 

A polypeptide of this invention can be recovered and purified from 

25 recombinant cell cultures by well-known methods including ammonium sulfate or 
ethanol precipitation, acid extraction, anion or cauon exchange chromatography, 
phosphocellulose chromatography, hydrophobic interaction chromatography, affinity 
chromatography, hydroxylapatite chromatography and lectin chromatography. Most 
preferably, high performance liquid chromatography ("HPLC") is employed for 

30 purification. 
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Polypeptides of the present invention, and preferably the secreted form, can 
also be recovered from: products purified from natural sources, including bodily 
fluids, tissues and cells, whether directly isolated or cultured: products of chemical 
synthetic procedures; and products produced by recombinant techniques from a 
prokaryotic or eukaryotic host, including, for example, bacterial, yeast, higher plant, 
insect, and mammalian cells. Depending upon the host employed in a recombmant 
production procedure, the polypeptides of the present invention may be glycosylated 
or may be non-glycosylated. In addition, polypeptides of the invention may also 
include an initial modified methionine residue, in some cases as a result of host- 
mediated processes. Thus, it is well known in the art that the N-terminal methiomne 
encoded by the translation initiation codon generally is removed with high efficiency 
from any protein after translation in all eukaryotic cells. While the N-terminal 
methionine on most proteins also is efficiently removed in most prokaryotes, for some 
proteins, this prokaryotic removal process is inefficient, depending on the nature of 
the amino acid to which the N-terminal methionine is covalently linked. 

In one embodiment, the yeast Pichia pastoris is used to express the 
polypeptide of the present invention in a eukaryotic system. Pichia pastoris is a 
methylotrophic yeast which can metabolize methanol as its sole carbon source. A 
main step in the methanol metabolizadon pathway is the oxidation of methanol to 
formaldehyde using O,. This reaction is catalyzed by the enzyme alcohol oxidase. In 
order to metabolize methanol as its sole carbon source, Pichia pastoris must generate 
hi levels of alcohol oxidase due, in part, to the relatively low affinity of alcohol 
oxidase for O,. Consequently, in a growth medium depending on methanol as a mam 
carbon source, the promoter region of one of the two alcohol oxidase genes (AOX1) ,s 
highly active. In the presence of methanol, alcohol oxidase produced from the AOX1 
Jne comprises up to approximately 30% of the total soluble protein in Pichia 
"pastoris. See, Ellis, S.B., et al, Mol. Cell Biol. 5:1111-21 (1985); Koutz, P J. et al. 
Yeast 5:167-77 (1989); Tschopp, J.F.. et aL Nucl. Acids Res. 15:3859-76 (1987). 
Thus, a heterologous coding sequence, such as, for example, a polynucleotide of the 
, present invention, under the transcriptional regulation of all or part of the AOXJ 
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regulatory sequence is expressed at exceptionally high levels in Pichia yeast grown in 
the presence of methanol. 

In one example, the plasmid vector pPIC9K is used to express DNA encoding 
a polypeptide of the invention, as set forth herein, in a Pichea yeast system essentially 
5 as described in "Pichia Protocols: Methods in Molecular Biology," D.R. Higgins and 
J. Cregg, eds. The Humana Press. Totowa, NJ, 1998. This expression vector allows 
expression and secretion of a protein of the invention by virtue of the strong AOX1 
promoter linked to the Pichia pastoris alkaline phosphatase (PHO) secretory signal 
peptide (i.e., leader) located upstream of a multiple cloning site. 
0 Many other yeast vectors could be used in place of pPIC9K, such as, pYES'2, 

pYDl, pTEFl/Zeo, pYES2/GS, pPICZ, pGAPZ, pGAPZalpha, pPIC9, pPIC3.5, 
pHIL-D2, pHEL-Sl, pPIC3.5K, and PA0815, as one skilled in the art would readily 
appreciate, as long as the proposed expression construct provides appropriately 
located signals for transcription, translation, secretion (if desired), and the like, 
25 including an in-frame AUG as required. 

In another embodiment, high-level expression of a heterologous coding 
sequence, such as, for example, a polynucleotide of the present invention, may be 
achieved by cloning the heterologous polynucleotide of the invention into an 
expression vector such as, for example, pGAPZ or pGAPZalpha, and growing the 
20 yeast culture in the absence of methanol. 

In addition to encompassing host cells containing the vector constructs 
discussed herein, the invention also encompasses primary, secondary, and 
immortalized host cells of vertebrate origin, particularly mammalian origin, that have 
been engineered to delete or replace endogenous genetic material (e.g., coding 
25 sequence), and/or to include genetic material (e.g., heterologous polynucleotide 

sequences) that is operably associated with the polynucleotides of the invention, and 
which activates, alters, and/or amplifies endogenous polynucleotides. For example, 
techniques known in the art may be used to operably associate heterologous control 
regions (e.g., promoter and/or enhancer) and endogenous polynucleotide sequences 
30 via homologous recombination, resulting in the formation of a new transcription unit 
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(see. U.S. Patent No. 5,641,670, issued June 24, 1997; U.S. Patent No. 
5.733.761, issued March 31, 1998; International Publication No. WO 96/2941 1, 
published September 26, 1996; International Publication No. WO 94/12650, 
published August 4. 1994; Koller et al., Proc. Natl. Acad. Sci. USA 86:8932-8935 
(1989); and Zijlstra et al., Nature 342:435-438 (1989), the disclosures of each of 
which are incorporated by reference in their entireties). 

In addition, polypeptides of the invention can be chemically synthesized using 
techniques known in the art (e.g., see Creighton, 1983, Proteins: Structures and 
Molecular Principles, W.H. Freeman & Co., N.Y., and Hunkapiller et al., Nature, 
3 10: 105-1 1 1 ( 1984)). For example, a polypeptide corresponding to a fragment of a 
polypeptide sequence of the invention can be synthesized by use of a peptide 
synthesizer. Furthermore, if desired, nonclassical amino acids or chemical ammo acid 
analogs can be introduced as a substitution or addition into the polypeptide sequence. 
Non-classical amino acids include, but are not limited to, to the D-isomers of the 
; common amino acids, 2,4-diaminobutyric acid, a-amino isobutyric acid, 4- 

aminobutyric acid, Abu, 2-amino butyric acid, g-Abu, e-Ahx, 6-amino hexanoic acid, 
Aib 2-amino isobutyric acid, 3-amino propionic acid, ornithine, norleucme, 
norvaline, hydroxyzine, sarcosine, citrulline, homocitrulline, cysteic acid, t- 
butylglycine, t-butylalanine, phenylglycine, cyclohexylalanine, b-alanme, fluoro- 
0 amino acid, designer amino acids such as b-methyl amino acids, Ca-methyl ammo 
acids, Na-methyl amino acids, and amino acid analogs in general. Furthermore, the. 
amino acid can be D (dextrorotary) or L (levorotary). 

The invention encompasses polypeptides which are differentially modified 
during or after translation, e.g., by glycosylate, acetylation, phosphorylation, 
> 5 amidation, derivatization by known protecting/blocking groups, proteolytic cleavage, 
Hnkaee to an antibody molecule or other cellular ligand, etc. Any of numerous 
chemical modifications may be carried out by known techniques, including but not 
limited, to specific chemical cleavage by cyanogen bromide, trypsin, chymotrvpsm, 
papain. V8 protease. NaBH,; acetylation. formylation. oxidation, reduction: metabolic 
30 synthesis in the presence of tunicamycin: etc. 
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Additional post-translational modifications encompassed by the invention 
include, for example, e.g., N-linked or O-linked carbohydrate chains, processing of 
N-terminal or C-terminal ends), attachment of chemical moieties to the amino acid 
backbone, chemical modifications of N-linked or O-linked carbohydrate chains, and 
5 addition or deletion of an N-terminal methionine residue as a result of procaryotic 
host cell expression. The polypeptides may also be modified with a detectable label, 
such as an enzymatic, fluorescent, isotopic or affinity label to allow for detection and 
isolation of the protein. 

Also provided by the invention are chemically modified derivatives of the 

10 polypeptides of the invention which may provide additional advantages such as 

increased solubility, stability and circulating time of the polypeptide, or decreased 
immunogenicity (see U.S. Patent NO: 4,179,337). The chemical moieties for 
derivitization may be selected from water soluble polymers such as polyethylene 
glycol, ethylene glycol/propylene glycol copolymers, carboxymethylcellulose, 

15 dextran, polyvinyl alcohol and the like. The polypeptides may be modified at random 
positions within the molecule, or at predetermined positions within the molecule and 
may include one, two, three or more attached chemical moieties. 

The polymer may be of any molecular weight, and may be branched or 
unbranched. For polyethylene glycol, the preferred molecular weight is between 

20 about 1 kDa and about 100 kDa (the term "about" indicating that in preparations of 
polyethylene glycol, some molecules will weigh more, some less, than the stated 
molecular weight) for ease in handling and manufacturing. Other sizes may be used, 
depending on the desired therapeutic profile (e.g., the duration of sustained release 
desired, the effects, if any on biological activity, the ease in handling, the degree or 

25 lack of antigenicity and other known effects of the polyethylene glycol to a 
therapeutic protein or analog). 

The polyethylene glycol molecules (or other chemical moieties) should be 
attached to the protein with consideration of effects on functional or antigenic 
domains of the protein. There are a number of attachment methods available to those 

30 skilled in the art, e.g., EP 0 401 384, herein incorporated by reference (coupling PEG 
to G-CSF), see also Malik et ah, Exp. Hematol. 20:1028-1035 (1992) (reporting 
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pegylation of GM-CSF using tresyl chloride). For example, polyethylene glycol may 
be^covalently bound through amino acid residues via a reactive group, such as, a free 
amino or carboxyl group. Reactive groups are those to which an activated 
polyethylene glycol molecule may be bound. The amino acid residues having a free 
5 amino group may include lysine residues and the N-terminal amino acid residues: 
those having a free carboxyl group may include aspartic acid residues glutamic acid 
residues and the C-terminal amino acid residue. Sulfhydryl groups may also be used 
as a reactive group for attaching the polyethylene glycol molecules. Preferred for 
therapeutic purposes is attachment at an amino group, such as attachment at the 

10 N-terminus or lysine group. 

One may specifically desire proteins chemically modified at the N-terminus. 
Using polyethylene glycol as an illustration of the present composition, one may 
select from a variety of polyethylene glycol molecules (by molecular weight, 
branching, etc.), the proportion of polyethylene glycol molecules to protein 
15 (polypeptide) molecules in the reaction mix, the type of pegylation reaction to be 

performed, and the method of obtaining the selected N-terminally pegylated protein. 
The method of obtaining the N-terminally pegylated preparation (i.e., separating this 
moiety from other monopegylated moieties if necessary) may be by purification of the 
N-terminally pegylated material from a population of pegylated protein molecules. 
20 Selective proteins chemically modified at the N-terminus modification may be 

accomplished by reductive alkylation which exploits differential reactivity of different 
types of primary amino groups (lysine versus the N-terminal) available for 
derivation in a particular protein. Under the appropriate reaction conditions, 
substantially selective derivation of the protein at the N-terminus with a carbonyl 
25 group containing polymer is achieved. 

The polypeptides of the invention may be in monomers or multimers (i.e., 
dimers. trimers, tetramers and higher multimers). Accordingly, the present invention 
relates to monomers and multimers of the polypeptides of the invention, their 
preparation, and compositions (preferably. Therapeutics) containing them. In specific 
30 embodiments, the polypeptides of the invention are monomers, dimers, trimers or 
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tetramers. In additional embodiments, the multimers of the invention are at least 
dimers, at least trimers, or at least tetramers. 

Multimers encompassed by the invention may be homomers or heteromers. 
As used herein, the term homomer, refers to a multimer containing only polypeptides 
5 corresponding to the amino acid sequence of SEQ ID NO:Y or encoded by the cDNA 
contained in a deposited clone (including fragments, variants, splice variants, and 
fusion proteins, corresponding to these polypeptides as described herein). These 
homomers may contain polypeptides having identical or different amino acid 
sequences. In a specific embodiment, a homomer of the invention is a multimer 

10 containing only polypeptides having an identical amino acid sequence. In another 
specific embodiment, a homomer of the invention is a multimer containing 
polypeptides having different amino acid sequences. In specific embodiments, the 
multimer of the invention is a homodimer {e.g., containing polypeptides having 
identical or different amino acid sequences) or a homotrimer {e.g., containing 

15 polypeptides having identical and/or different amino acid sequences). In additional 
embodiments, the homomeric multimer of the invention is at least a homodimer, at 
least a homotrimer, or at least a homotetramer. 

As used herein, the term heteromer refers to a multimer containing one or 
more heterologous polypeptides (i.e., polypeptides of different proteins) in addition to 

20 the polypeptides of the invention. In a specific embodiment, the multimer of the 
invention is a heterodimer, a heterotrimer, or a heterotetramer. In additional 
embodiments, the heteromeric multimer of the invention is at least a heterodimer, at 
least a heterotrimer, or at least a heterotetramer. 

Multimers of the invention may be the result of hydrophobic, hydrophilic, 

25 ionic and/or covalent associations and/or may be indirectly linked, by for example, 
liposome formation. Thus, in one embodiment, multimers of the invention, such as, 
for example, homodimers or homotrimers, are formed when polypeptides of the 
invention contact one another in solution. In another embodiment, heteromultimers of 
the invention, such as. for example, heterotrimers or heterotetramers. are formed 

30 when polypeptides of the invention contact antibodies to the polypeptides of the 

invention (including antibodies to the heterologous polypeptide sequence in a fusion 
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protein of the invention) in solution. In other embodiments, multimers of the 
invention are formed by covalent associations with and/or between the polypeptides 
of the invention. Such covalent associations may involve one or more amino acid 
residues contained in the polypeptide sequence ( e.g., that recited in the sequence 
5 listing, or contained in the polypeptide encoded by a deposited clone). In one 

instance, the covalent associations are cross-linking between cysteine residues located 
within the polypeptide sequences which interact in the native (i.e., naturally 
occurring) polypeptide. In another instance, the covalent associations are the 
consequence of chemical or recombinant manipulation. Alternatively, such covalent 
0 associations may involve one or more amino acid residues contained in the 
heterologous polypeptide sequence in a fusion protein of the invention. 

In one example, covalent associations are between the heterologous sequence 
contained in a fusion protein of the invention (see, e.g., US Patent Number 
5,478,925). In a specific example, the covalent associations are between the 
5 heterologous sequence contained in an Fc fusion protein of the invention (as 
described herein). In another specific example, covalent associations of fusion 
proteins of the invention are between heterologous polypeptide sequence from 
another protein that is capable of forming covalently associated multimers, such as for 
example, oseteoprotegerin (see, e,g. 9 International Publication NO: WO 98/49305, the 
0 contents of which are herein incorporated by reference in its entirety). In another 
embodiment, two or more polypeptides of the invention are joined through peptide 
linkers. Examples include those peptide linkers described in U.S. Pat. No. 5,073,627 
(hereby incorporated by reference). Proteins comprising multiple polypeptides of the 
invention separated by peptide linkers may be produced using conventional 
recombinant DNA technology. 

Another method for preparing multimer polypeptides of the invention involves 
use of polypeptides of the invention fused to a leucine zipper or isoleucine zipper 
polypeptide sequence. Leucine zipper and isoleucine zipper domains are polypeptides 
that promote multimerization of the proteins in which they are found. Leucine 
zippers were originally identified in several DNA-binding proteins (Landschulz et al.. 
Science 240:1759, (1988)), and have since been found in a variety of different 
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proteins. Among the known leucine zippers are naturally occurring peptides and 
derivatives thereof that dimerize or trimerize. Examples of leucine zipper domains 
suitable for producing soluble multimeric proteins of the invention are those described 
in PCT application WO 94/10308, hereby incorporated by reference. Recombinant 
5 fusion proteins comprising a polypeptide of the invention fused to a polypeptide 

sequence that dimerizes or trimerizes in solution are expressed in suitable host cells, 
and the resulting soluble multimeric fusion protein is recovered from the culture 
supernatant using techniques known in the art. 

Trimeric polypeptides of the invention may offer the- advantage of enhanced 

10 biological activity. Preferred leucine zipper moieties and isoleucine moieties are 

those that preferentially form trimers. One example is a leucine zipper derived from 
lung surfactant protein D (SPD), as described in Hoppe et al. (FEBS Letters 344: 191, 
(1994)) and in U.S. patent application Ser. No. 08/446,922, hereby incorporated by 
reference. Other peptides derived from naturally occurring trimeric proteins may be 

15 employed in preparing trimeric polypeptides of the invention. 

In another example, proteins of the invention are associated by interactions 
between Flag® polypeptide sequence contained in fusion proteins of the invention 
containing Flag® polypeptide seuqence. In a further embodiment, associations 
proteins of the invention are associated by interactions between heterologous 

20 polypeptide sequence contained in Flag® fusion proteins of the invention and anti- 
Flag® antibody. 

The multimers of the invention may be generated using chemical techniques 
known in the art. For example, polypeptides desired to be contained in the multimers 
of the invention may be chemically cross-linked using linker molecules and linker 

25 molecule length optimization techniques known in the art (see, e.g., US Patent 
Number 5,478,925, which is herein incorporated by reference in its entirety). 
Additionally, multimers of the invention may be generated using techniques known in 
the art to form one or more inter-molecule cross-links between the cysteine residues 
located within the sequence of the polypeptides desired to be contained in the 

30 multimer (see, e.g., US Patent Number 5,478,925, which is herein incorporated by 
reference in its entirety). Further, polypeptides of the invention may be routinely 
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modified by the addition of cysteine or biotin to the C terminus or N-terminus of the 
polypeptide and techniques known in the art may be applied to generate multimers 
containing one or more of these modified polypeptides (see, e.g., US Patent Number 
5,478,925, which is herein incorporated by reference in its entirety). Additionally, 
5 techniques known in the art may be applied to generate liposomes containing the 

polypeptide components desired to be contained in the multimer of the invention (see, 
e.g., US Patent Number 5,478,925, which is herein incorporated by reference in its 
entirety). 

Alternatively, multimers of the invention may be generated using genetic 

10 engineering techniques known in the art. In one embodiment, polypeptides contained 
in multimers of the invention are produced recombinantly using fusion protein 
technology described herein or otherwise known in the art (see, e.g., US Patent 
Number 5,478,925, which is herein incorporated by reference in its entirety). In a 
specific embodiment, polynucleotides coding for a homodimer of the invention are 

15 generated by ligating a polynucleotide sequence encoding a polypeptide of the 

invention to a sequence encoding a linker polypeptide and then further to a synthetic 
polynucleotide encoding the translated product of the polypeptide in the reverse 
orientation from the original C-terminus to the N-terminus (lacking the leader 
sequence) (see, e.g., US Patent Number 5,478,925, which is herein incorporated by 

20 reference in its entirety)^ In another embodiment, recombinant techniques described 
herein or otherwise known in the art are applied to generate recombinant polypeptides 
of the invention which contain a transmembrane domain (or hyrophobic or signal 
peptide) and which can be incorporated by membrane reconstitution techniques into 
liposomes (see, e.g., US Patent Number 5,478,925, which is herein incorporated by 

25 reference in its entirety). 



Uses of the Polynucleotides 

Each of the polynucleotides identified herein can be used in numerous ways as 
reagents. The following description should be considered exemplary and utilizes 
30 known techniques. 
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The polynucleotides of the present invention are useful for chromosome 
identification. There exists an ongoing need to identify new chromosome markers, 
since few chromosome marking reagents, based on actual sequence data (repeat 
polymorphisms), are presently available. Each polynucleotide of the present 
5 invention can be used as a chromosome marker. 

Briefly, sequences can be mapped to chromosomes by preparing PCR primers 
(preferably 15-25 bp) from the sequences shown in SEQ ID NO:X. Primers can be 
selected using computer analysis so that primers do not span more than one predicted 
exon in the genomic DNA. These primers are then used for PCR screening of 

10 somatic cell hybrids containing individual human chromosomes. Only those hybrids 
containing the human gene corresponding to the SEQ ID NO:X will yield an 
amplified fragment. 

Similarly, somatic hybrids provide a rapid method of PCR mapping the 
polynucleotides to particular chromosomes. Three or more clones can be assigned per 

15 day using a single thermal cycler. Moreover, sublocalization of the polynucleotides 
can be achieved with panels of specific chromosome fragments. Other gene mapping 
strategies that can be used include in situ hybridization, prescreening with labeled 
flow-sorted chromosomes, and preselection by hybridization to construct 
chromosome specific-cDNA libraries. 

20 Precise chromosomal location of the polynucleotides can also be achieved 

using fluorescence in situ hybridization (FISH) of a metaphase chromosomal spread. 
This technique uses polynucleotides as short as 500 or 600 bases; however, 
polynucleotides 2,000-4,000 bp are preferred. For a review of this technique, see 
Verma et al. f "Human Chromosomes: a Manual of Basic Techniques," Pergamon 

25 Press, New York (1988). 

For chromosome mapping, the polynucleotides can be used individually (to 
mark a single chromosome or a single site on that chromosome) or in panels (for 
marking multiple sites and/or multiple chromosomes). Preferred polynucleotides 
correspond to the noncoding regions of the cDNAs because the coding sequences are 

30 more likely conserved within gene families, thus increasing the chance of cross 
hybridization during chromosomal mapping. 
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Once a polynucleotide has been mapped to a precise chromosomal location, 
the physical position of the polynucleotide can be used in linkage analysis. Linkage 
analysis establishes coinheritance between a chromosomal location and presentation 
of a particular disease. (Disease mapping data are found, for example, in V. 
5 McKusick, Mendelian Inheritance in Man (available on line through Johns Hopkins 
University Welch Medical Library) .) Assuming I megabase mapping resolution and 
one gene per 20 kb, a cDNA precisely, localized to a chromosomal region associated 
with the disease could be one of 50-500 potential causative genes. 

Thus, once coinheritance is established, differences in the polynucleotide and 
10 the corresponding gene between affected and unaffected individuals can be examined. 
First, visible structural alterations in the chromosomes, such as deletions or 
translocations, are examined in chromosome spreads or by PCR. If no structural 
alterations exist, the presence of point mutations are ascertained. Mutations observed 
in some or all affected individuals, but not in normal individuals, indicates that the 
15 mutation may cause the disease. However, complete sequencing of the polypeptide 
and the corresponding gene from several normal individuals is required to distinguish 
the mutation from a polymorphism. If a new polymorphism is identified, this 
polymorphic polypeptide can be used for further linkage analysis. 

Furthermore, increased or decreased expression of the gene in affected 
20 individuals as compared to unaffected individuals can be assessed using 

polynucleotides of the present invention. Any of these alterations (altered expression, 
chromosomal rearrangement, or mutation) can be used as a diagnostic or prognostic 
marker. 

Thus, the invention also provides a diagnostic method useful during diagnosis 
25 of a disorder, involving measuring the expression level of polynucleotides of the 
present invention in cells or body fluid from an individual and comparing the 
measured gene expression level with a standard level of polynucleotide expression 
level, whereby an increase or decrease in the gene expression level compared to the 
standard is indicative of a disorder. 
30 In still another embodiment, the invention includes a kit for analyzing samples 

for the presence of proliferative and/or cancerous polynucleotides derived from a test 
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subject. In a general embodiment, the kit includes at least one polynucleotide probe 
containing a nucleotide sequence that will specifically hybridize with a 
polynucleotide of the present invention and a suitable container. In a specific 
embodiment, the kit includes two polynucleotide probes defining an internal region of 
5 the polynucleotide of the present invention, where each probe has one strand 

containing a 3 1 'mer-end internal to the region. In a further embodiment, the probes 
may be useful as primers for polymerase chain reaction amplification. 

Where a diagnosis of a disorder, has already been made according to 
conventional methods, the present invention is useful as a prognostic indicator, 

10 whereby patients exhibiting enhanced or depressed polynucleotide of the present 
invention expression will experience a worse clinical outcome relative to patients 
expressing the gene at a level nearer the standard level. 

By "measuring the expression level of polynucleotide of the present 
invention" is intended qualitatively or quantitatively measuring or estimating the level 

15 of the polypeptide of the present invention or the level of the mRNA encoding the 
polypeptide in a first biological sample either directly (e.g., by determining or 
estimating absolute protein level or mRNA level) or relatively (e.g., by comparing to 
the polypeptide level or mRNA level in a second biological sample). Preferably, the 
polypeptide level or mRNA level in the first biological sample is measured or 

20 estimated and compared to a standard polypeptide level or mRNA level, the standard 
being taken from a second biological sample obtained from an individual not having 
the disorder or being determined by averaging levels from a population of individuals 
not having a disorder. As will be appreciated in the art, once a standard polypeptide 
level or mRNA level is known, it can be used repeatedly as a standard for 

25 comparison. 

By "biological sample" is intended any biological sample obtained from an 
individual, body fluid, cell line, tissue culture, or other source which contains the 
polypeptide of the present invention or mRNA. As indicated, biological samples 
include body fluids (such as semen, lymph, sera, plasma, urine, synovial fluid and 
30 spinal fluid) which contain the polypeptide of the present invention, and other tissue 
sources found to express the polypeptide of the present invention. Methods for 
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obtaining tissue biops.es and body fluids from mammals are wel. Know,, in the art. 
Where tne biological sample is .0 include mRNA, a tissue biopsy is the preferred 



source 



10 



15 



20 



The me,hod(s) provided above may preferrably be applied in a diagnostic 
method and/or kits in which polynucleotides and/or polypeptides are attached to a 
so.id support. In one exemplary method, the support may be a "gene chip" or a 
-biological chip" as described in US Patents 5,837,832, 5,874,2,9. and 5.856,174. 
Further, such a gene chip with poiynucleoudes of the present invention attached may 
he used to identify polymorphisms between the polynucleotide sequences, with 
poiynucleoudes isolated from a test subject. The knowledge of such polymorphs 
(i e their location, as well as. their existence, would be beneficial in identifying 
disease loci for many disorders, including cancerous diseases and conditions. Such a 
method is described in US Patents 5,858,659 and 5.856.104. The US Patents 
referenced supra are hereby incorporated by reference in their entirety herem. 

The present invention encompasses polynucleotides of the present invention 
m a, are chemically synthesized, or reproduced as peptide nucleic acids (PNA), or 
according to other methods known in the art. The use of PNAs would serve as the 
preferred form if the polynucleotides are incorporated onto a solid support, or gene 
chip For the purposes of the present invention, a peptide nucleic acid (PNA) is a 
polyamide type of DN A analog and the monomeric units for adenine, guanme. 
mymine and cytosine are available commercially (Perceptive Biosystems, Cenain 
components of DNA, such as phosphorus, phosphorus oxides, or deoxynbose 

■ ma a. Ac disclosed bv P. E. Nielsen, M. Egholm, R- ti. 
derivatives, are not present m PNAs. As dtscloseo oy r 

Berg and O. Buchardt, Science 254. 1497 (1991): and M. Egholm. O. Buchard, 
L.Christensen, C. Behrens, S. M. Freier, D. A. Driver. R. H. Berg. S. K. Kim, B. 
Norden, and P. E. Nielsen, Nature 365. 666 (1993), PNAs bind specifically and 
u *htly to complementary DNA strands and are no, degraded by nuclease, In fact, 
PNAbinds more strongly to DNA than DNA itself does. This is probably because 
mere is no electrostatic repulsion between the two strands, and also the polyam.de 

„ •>,.. R,™ise of this. PNA/DNA duplexes bind under a wider 
3 backbone is more flexible. Because or mis. r. r 

.i... nNA/DNA duolexes. making it easier to perform 
range of stringency conditions than DNA/LW A aupie 
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multiplex hybridization. Smaller probes can be used than with DNA due to the strong 
binding. In addition, it is more likely that single base mismatches can be determined 
with PNA/DNA hybridization because a single mismatch in a PNA/DNA 15-mer 
lowers the melting point (T.sub.m) by 8°-20° C, vs. 4°-16° C for the DNA/DNA 15- 
5 mer duplex. Also, the absence of charge groups in PNA means that hybridization can 
be done at low ionic strengths and reduce possible interference by salt during the 
analysis. 

The present invention is useful for detecting cancer in mammals. In particular 
the invention is useful during diagnosis of pathological cell proliferative neoplasias 

10 which include, but are not limited to: acute myelogenous leukemias including acute 
monocytic leukemia, acute myeloblastic leukemia, acute promyelocyte leukemia, 
acute myelomonocytic leukemia, acute erythroleukemia, acute megakaryocyte 
leukemia, and acute undifferentiated leukemia, etc.; and chronic myelogenous 
leukemias including chronic myelomonocytic leukemia, chronic granulocytic 

15 leukemia, etc. Preferred mammals include monkeys, apes, cats, dogs, cows, pigs, 
horses, rabbits and humans. Particularly preferred are humans. 

Pathological cell proliferative diseases, disorders, and/or conditions are often 
associated with inappropriate activation of proto-oncogenes. (Gelmann, E. P. et al., 
'The Etiology of Acute Leukemia: Molecular Genetics and Viral Oncology," in 

20 Neoplastic Diseases of the Blood, Vol 1., Wiernik, P. H. et al. eds., 161-182 (1985)). 
Neoplasias are now believed to result from the qualitative alteration of a normal 
cellular gene product, or from the quantitative modification of gene expression by 
insertion into the chromosome of a viral sequence, by chromosomal translocation of a 
gene to a more actively transcribed region, or by some other mechanism. (Gelmann 

25 et al., supra) It is likely that mutated or altered expression of specific genes is 

involved in the pathogenesis of some leukemias, among other tissues and cell types. 
(Gelmann et al., supra) Indeed, the human counterparts of the oncogenes involved in 
some animal neoplasias have been amplified or translocated in some cases of human 
leukemia and carcinoma. (Gelmann et al.. supra) 

30 For example, c-myc expression is highly amplified in the non-lymphocytic leukemia 
cell line HL-60. When HL-60 cells are chemically induced to stop proliferation, the 



BNSDOCID: <WO_0053496A1_I_> 



WO 00/58496 



PCT/US00/07722 



152 



5 



level of c-myc is found to be downregulated. (International Publication Number WO 
91/15580) However, it has been shown that exposure of HL-60 cells to a DNA 
construct that is complementary to the 5' end of c-myc or c-myb blocks translation of 
the corresponding mRNAs which downregulates expression of the c-myc or c-myb 
5 proteins and causes arrest of cell proliferation and differentiation of the treated cells. 
(International Publication Number WO 91/15580; Wickstrom et al., Proc. Natl. Acad. 
Sci. 85:1028 (1988); Anfossi et al., Proc. Natl. Acad. Sci. 86:3379 (1989)). However, 
the skilled artisan would appreciate the present invention's usefulness would not be 
limited to treatment of proliferative diseases, disorders, and/or conditions of 
0 hematopoietic cells and tissues, in light of the numerous cells and cell types of 
varying origins which are known to exhibit proliferative phenotypes. 

In addition to the foregoing, a polynucleotide can be used to control gene 
expression through triple helix formation or antisense DNA or RNA. Antisense 
techniques are discussed, for example, in Okano, J. Neurochem. 56: 560 (1991); 
"Oligodeoxynucleotides as Antisense Inhibitors of Gene Expression,CRCPress, Boca 
Raton, FL (1988). Triple helix formation is discussed in, for instance Lee et al., 
Nucleic Acids Research 6: 3073 (1979); Cooney et al.. Science 241: 456 (1988); and 
Dervan et al., Science 251: 1360 (1991). Both methods rely on binding of the 
polynucleotide to a complementary DNA or RNA. For these techniques, preferred 
polynucleotides are usually oligonucleotides 20 to 40 bases in length and 
complementary to either the region of the gene involved in transcription (triple helix - 
see Lee et al., Nucl. Acids Res. 6:3073 (1979); Cooney et al., Science 241:456 
(1988); and Dervan et al.. Science 251:1360 (1991) ) or to the mRNA itself (antisense 
- Okano, J. Neurochem. 56:560 (1991); Oligodeoxy-nucleotides as Antisense 
Inhibitors of Gene Expression, CRC Press, Boca Raton, FL (1988).) Triple helix 
formation optimally results in a shut-off of RNA transcription from DNA, while 
antisense RNA hybridization blocks translation of an mRNA molecule into 
polypeptide. Both techniques are effective in model systems, and the information 
disclosed herein can be used to design antisense or triple helix polynucleotides in an 
effort to treator prevent disease. 
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Polynucleotides of the present invention are also useful in gene therapy. One 
goal of gene therapy is to insert a normal gene into an organism having a defective 
gene, in an effort to correct the genetic defect. The polynucleotides disclosed in the 
present invention offer a means of targeting such genetic defects in a highly accurate 
5 manner. Another goal is to insert a new gene that was not present in the host genome, 
thereby producing a new trait in the host cell. 

The polynucleotides are also useful for identifying individuals from minute 
biological samples. The United States military, for example, is considering the use of 
restriction fragment length polymorphism (RFLP) for identification of its personnel. 

10 In this technique, an individual's genomic DNA is digested with one or more 
restriction enzymes, and probed on a Southern blot to yield unique bands for 
identifying personnel. This method does not suffer from the current limitations of 
"Dog Tags" which can be lost, switched, or stolen, making positive identification 
difficult. The polynucleotides of the present invention can be used as additional DNA 

15 markers for RFLP. 

The polynucleotides of the present invention can also be used as an alternative 
to RFLP, by determining the actual base-by-base DNA sequence of selected portions 
of an individual's genome. These sequences can be used to prepare PCR primers for 
amplifying and isolating such selected DNA, which can then be sequenced. Using 

20 this technique, individuals can be identified because each individual will have a 
unique set of DNA sequences. Once an unique ID database is established for an 
individual, positive identification of that individual, living or dead, can be made from 
extremely small tissue samples. 

Forensic biology also benefits from using DNA-based identification 

25 techniques as disclosed herein. DNA sequences taken from very small biological 
samples such as tissues, e.g., hair or skin, or body fluids, e.g., blood, saliva, semen, 
synovial fluid, amniotic fluid, breast milk, lymph, pulmonary sputum or 
surfactant,urine,fecal matter, etc., can be amplified using PCR. In one prior art 
technique, gene sequences amplified from polymorphic loci, such as DQa class II 

30 HLA gene, are used in forensic biology to identify individuals. (Erlich, H., PCR 
Technology, Freeman and Co. (1992).) Once these specific polymorphic loci are 



BNSDOC1D: <WO 00SS495A1J_> 



WO 00/58496 



PCT7USO0/O7722 



154 

amplified, they are digested with one or more restriction enzymes, yielding an 
identifying set of bands on a Southern blot probed with DNA corresponding to the 
DQa class II HLA gene. Similarly, polynucleotides of the present invention can be 
used as polymorphic markers for forensic purposes. 

5 There is also a need for reagents capable of identifying the source of a 

particular tissue. Such need arises, for example, in forensics when presented with 
tissue of unknown origin. Appropriate reagents can comprise, for example, DNA 
probes or primers specific to particular tissue prepared from the sequences of the 
present invention. Panels of such reagents can identify tissue by species and/or by 

10 organ type. In a similar fashion, these reagents can be used to screen tissue cultures 
for contamination. 

In the very least, the polynucleotides of the present invention can be used as 
molecular weight markers on Southern gels, as diagnostic probes for the presence of a 
specific mRNA in a particular cell type, as a probe to "subtract-out" known sequences 
15 in the process of discovering novel polynucleotides, for selecting and making 
oligomers for attachment to a "gene chip" or other support, to raise anti-DNA 
antibodies using DNA immunization techniques, and as an antigen to elicit an 
immune response. 

20 Uses of the Polypeptides 

Each of the polypeptides identified herein can be used in numerous ways. The 
following description should be considered exemplary and utilizes known techniques. 

A polypeptide of the present invention can be used to assay protein levels in a 
biological sample using antibody-based techniques. For example, protein expression 

25 in tissues can be studied with classical immunohistological methods. (Jalkanen, M., 
et aL, J. Cell. Biol. 101:976-985 (1985); Jalkanen, M., et al., J. Cell . Biol. 105:3087- 
3096 (1987).) Other antibody-based methods useful for detecting protein gene 
expression include immunoassays, such as the enzyme linked immunosorbent assay 
(ELISA) and the radioimmunoassay (RIA). Suitable antibody assay labels are known 

30 in the art and include enzyme labels, such as, glucose oxidase, and radioisotopes, such 
as iodine (1251, 1211), carbon (14C), sulfur (35S), tritium (3H), indium (1 12In), and 
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technetium (99mTc), and fluorescent labels, such as fluorescein and rhodamine, and 
biotin. 

In addition to assaying secreted protein levels in a biological sample, proteins 
can also be detected in vivo by imaging. Antibody labels or markers for in vivo 
5 imaging of protein include those detectable by X-radiography, NMR or ESR. For X- 
radiography, suitable labels include radioisotopes such as barium or cesium, which 
emit detectable radiation but are not overtly harmful to the subject. Suitable markers 
for NMR and ESR include those with a detectable characteristic spin, such as 
deuterium, which may be incorporated into the antibody by labeling of nutrients for 

1 0 the relevant hybridoma. 

A protein-specific antibody or antibody fragment which has been labeled with 
an appropriate detectable imaging moiety, such as a radioisotope (for example, 1311, 
1 12In, 99mTc), a radio-opaque substance, or a material detectable by nuclear 
magnetic resonance, is introduced (for example, parenterally, subcutaneously, or 

15 intraperitoneally) into the mammal. It will be understood in the art that the size of the 
subject and the imaging system used will determine the quantity of imaging moiety 
needed to produce diagnostic images. In the case of a radioisotope moiety, for a 
human subject, the quantity of radioactivity injected will normally range from about 5 
to 20 millicuries of 99mTc. The labeled antibody or antibody fragment will then 

20 preferentially accumulate at the location of cells which contain the specific protein. 

In vivo tumor imaging is described in S.W. Burchiel et al., "Immunopharmacokinetics 
of Radiolabeled Antibodies and Their Fragments." (Chapter 13 in Tumor Imaging: 
The Radiochemical Detection of Cancer, S.W. Burchiel and B. A. Rhodes, eds., 
Masson Publishing Inc. (1982).) 

25 Thus, the invention provides a diagnostic method of a disorder, which 

involves (a) assaying the expression of a polypeptide of the present invention in cells 
or body fluid of an individual; (b) comparing the level of gene expression with a 
standard gene expression level, whereby an increase or decrease in the assayed 
polypeptide gene expression level compared to the standard expression level is 

30 indicative of a disorder. With respect to cancer, the presence of a relatively high 
amount of transcript in biopsied tissue from an individual may indicate a 
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predisposition for the development of the disease, or may provide a means for 
detecting the disease prior to the appearance of actual clinical symptoms. A more 
definitive diagnosis of this type may allow health professionals to employ 
preventative measures or aggressive treatment earlier thereby preventing the 
5 development or further progression of the cancer. 

Moreover, polypeptides of the present invention can be used to treat, prevent, 
and/or diagnose disease. For example, patients can be administered a polypeptide of 
the present invention in an effort to replace absent or decreased levels of the 
polypeptide (e.g., insulin), to supplement absent or decreased levels of a different 
10 polypeptide (e.g., hemoglobin S for hemoglobin B, SOD. catalase, DNA repair 
proteins), to inhibit the activity of a polypeptide (e.g., an oncogene or tumor 
supressor), to activate the activity of a polypeptide (e.g., by binding to a receptor), to 
reduce the activity of a membrane bound receptor by competing with it for free ligand 
(e.g., soluble TNF receptors used in reducing inflammation), or to bring about a 
15 desired response (e.g., blood vessel growth inhibition, enhancement of the immune 
response to proliferative cells or tissues). 

Similarly, antibodies directed to a polypeptide of the present invention can 
also be used to treat, prevent, and/or diagnose disease. For example, administration of 
an antibody directed to a polypeptide of the present invention can bind and reduce 
20 overproduction of the polypeptide. Similarly, administration of an antibody can 

activate the polypeptide, such as by binding to a polypeptide bound to a membrane 
(receptor). 

At the very least, the polypeptides of the present invention can be used as 
molecular weight markers on SDS-PAGE gels or on molecular sieve gel filtration 
columns using methods well known to those of skill in the art. Polypeptides can also 
be used to raise antibodies, which in turn are used to measure protein expression from 
a recombinant cell, as a way of assessing transformation of the host cell. Moreover, 
the polypeptides of the present invention can be used to test the following biological 
activities. 



25 
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Cene Therapy Methods 

Another aspect of the present invention is to gene therapy methods for treating 
or preventing disorders, diseases and conditions. The gene therapy methods relate to 
the introduction of nucleic acid (DNA, RN A and antisense DNA or RNA) sequences 
5 into an animal to achieve expression of a polypeptide of the present invention. This 
method requires a polynucleotide which codes for a polypeptide of the invention that 
operatively linked to a promoter and any other genetic elements necessary for the 
expression of the polypeptide by the target tissue. Such gene therapy and delivery 
techniques are known in the art, see, for example, WO90/1 1092, which is herein 

10 incorporated by reference. 

Thus, for example, cells from a patient may be engineered with a 
polynucleotide (DNA or RNA) comprising a promoter operably linked to a 
polynucleotide of the invention ex vivo, with the engineered cells then being provided 
to a patient to be treated with the polypeptide. Such methods are well-known in the 

15 art. For example, see Belldegrun et al., J. Natl. Cancer Inst., 85:207-216 (1993); 
Ferrantini et al., Cancer Research, 53:107-1 1 12 (1993); Ferrantini et al., J. 
Immunology 153: 4604-4615 (1994); Kaido, T., et al., Int. J. Cancer 60: 221-229 
(1995); Ogura et al., Cancer Research 50: 5102-5106 (1990); Santodonato, et al., 
Human Gene Therapy 7:1-10 (1996); Santodonato: et al., Gene Therapy 4:1246-1255 

20 (1997); and Zhang, et al., Cancer Gene Therapy 3: 3 1-38 (1996)), which are herein 
incorporated by reference. In one embodiment, the cells which are engineered are 
arterial cells. The arterial cells may be reintroduced into the patient through direct 
injection to the artery, the tissues surrounding the artery, or through catheter injection. 
As discussed in more detail below, the polynucleotide constructs can be 

25 delivered by any method that delivers injectable materials to the cells of an animal, 
such as, injection into the interstitial space of tissues (heart, muscle, skin, lung, liver, 
and the like). The polynucleotide constructs may be delivered in a pharmaceutical^ 
acceptable liquid or aqueous carrier. 

In one embodiment, the polynucleotide of the invention is delivered as a naked 

30 polynucleotide. The term "naked" polynucleotide. DNA or RNA refers to sequences 
that are free from any delivery vehicle that acts to assist, promote or facilitate entry 
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into the cell, including viral sequences, viral particles, liposome formulations, 
lipofectin or precipitating agents and the like. However, the polynucleotides of the 
invention can also be delivered in liposome formulations and lipofectin formulations 
and the like can be prepared by methods well known to those skilled in the art. Such 
5 methods are described, for example, in U.S. Patent Nos. 5,593,972, 5,589,466, and 
5,580,859, which are herein incorporated by reference. 

The polynucleotide vector constructs of the invention used in the gene 
therapy method are preferably constructs that will not integrate into the host genome 
nor will they contain sequences that allow for replication. Appropriate vectors 
10 include pWLNEO, pSV2CAT, pOG44, pXTl and pSG available from Stratagene; 
pSVK3, pBPV, pMSG and pSVL available from Pharmacia; and pEFl/V5, 
pcDNA3. 1, and pRc/CMV2 available from Invitrogen. Other suitable vectors will be 
readily apparent to the skilled artisan. 

Any strong promoter known to those skilled in the art can be used for driving 
15 the expression of polynucleotide sequence of the invention. Suitable promoters 
include adenoviral promoters, such as the adenoviral major late promoter; or 
heterologous promoters, such as the cytomegalovirus (CMV) promoter; the 
respiratory syncytial virus (RSV) promoter; inducible promoters, such as the MMT 
promoter, the metallothionein promoter; heat shock promoters; the albumin promoter; 
20 the ApoAI promoter; human globin promoters; viral thymidine kinase promoters, 

such as the Herpes Simplex thymidine kinase promoter; retroviral LTRs; the b-actin 
promoter; and human growth hormone promoters. The promoter also may be the 
native promoter for the polynucleotides of the invention. 

Unlike other gene therapy techniques, one major advantage of introducing 
25 naked nucleic acid sequences into target cells is the transitory nature of the 

polynucleotide synthesis in the cells. Studies have shown that non-replicating DNA 
sequences can be introduced into cells to provide production of the desired 
polypeptide for periods of up to six months. 

The polynucleotide construct of the invention can be delivered to the interstitial 
30 space of tissues within the an animal, including of muscle, skin, brain, luns, liver, 

spleen, bone marrow, thymus, heart, lymph, blood, bone, cartilage, pancreas, kidney, 
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gall bladder, stomach, intestine, testis, ovary, uterus, rectum, nervous system, eye, 
gland, and connective tissue. Interstitial space of the tissues comprises the intercellular, 
fluid, mucopolysaccharide matrix among the reticular fibers of organ tissues, elastic 
fibers in the walls of vessels or chambers, collagen fibers of fibrous tissues, or that 
5 same matrix within connective tissue ensheathing muscle cells or in the lacunae of 
bone. It is similarly the space occupied by the plasma of the circulation and the lymph 
fluid of the lymphatic channels. Delivery to the interstitial space of muscle tissue is 
preferred for the reasons discussed below. They may be conveniently delivered by 
injection into the tissues comprising these cells. They are preferably, delivered to and 

10 expressed in persistent, non-dividing cells which are differentiated, although delivery 
and expression may be achieved in non-differentiated or less completely differentiated 
cells, such as, for example, stem cells of blood or skin fibroblasts. In vivo muscle cells 
are particularly competent in their ability to take up and express polynucleotides. 

For the nakednwc/eic acid sequence injection, an effective dosage amount of 

15 DNA or RNA will be in the range of. from about 0.05 mg/kg body weight to about 50 
mg/kg body weight. Preferably the dosage will be from about 0.005 mg/kg to about 20 
mg/kg and more preferably from about 0.05 mg/kg to about 5 mg/kg. Of course, as 
the artisan of ordinary skill will appreciate, this dosage will vary according to the 
tissue site of injection. The appropriate and effective dosage of nucleic acid sequence 

20 can readily be determined by those of ordinary skill in the art and may depend on the 
condition being treated and the route of administration. . 

The preferred route of administration is by the parenteral route of injection 
into the interstitial space of tissues. However, other parenteral routes may also be 
used, such as, inhalation of an aerosol formulation particularly for delivery to lungs or 

25 bronchial tissues, throat or mucous membranes of the nose. In addition, naked DNA 
constructs can be delivered to arteries during angioplasty by the catheter used in the 
procedure. 

The naked polynucleotides are delivered by any method known in the an, 
including, but not limited to, direct needle injection at the delivery site, intravenous 
30 injection, topical administration, catheter infusion, and so-called "gene guns". These 
delivery methods are known in the art. 
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The constructs may also be delivered with delivery vehicles such as viral 
sequences, viral particles, liposome formulations, lipofectin, precipitating agents, etc. 
Such methods of delivery are known in the art. 

In certain embodiments, the polynucleotide constructs of the invention are 
5 complexed in a liposome preparation. Liposomal preparations for use in the instant 
invention include cationic (positively charged), anionic (negatively charged) and 
neutral preparations. However, cationic liposomes are particularly preferred because a 
tight charge complex can be formed between the cationic liposome and the 
polyanionic nucleic acid. Cationic liposomes have been shown to mediate 

10 intracellular delivery of plasmid DNA (Feigner et al., Proc. Natl. Acad. Sci. USA , 
84:7413-7416 (1987), which is herein incorporated by reference); mRNA (Malone et 
al., Proc. Natl. Acad. Sci. USA , 86:6077-6081 (1989), which is herein incorporated 
by reference); and purified transcription" factors (Debs et al., J. Biol. Chem., 
265:10189-10192 (1990), which is herein incorporated by reference), in functional 

15 form. 

Cationic liposomes are readily available. For example, 
N[l-2,3-dioleyloxy)propyl]-N,N,N-triethylammonium (DOTMA) liposomes are 
particularly useful and are available under the trademark Lipofectin, from GIBCO 
BRL, Grand Island, N.Y. (See, also, Feigner et al., Proc. Nad Acad. Sci. USA , 
20 84:7413-7416 (1987), which is herein incorporated by reference). Other commercially 
available liposomes include transfectace (DDAB/DOPE) and DOTAP/DOPE 
(Boehringer). 

Other cationic liposomes can be prepared from readily available materials 
using techniques well known in the art. See, e.g. PCT Publication NO: WO 90/1 1092 

25 (which is herein incorporated by reference) for a description of the synthesis of 

DOTAP (l,2-bis(oleoyloxy)-3-(trimethylammonio)propane) liposomes. Preparation 
of DOTMA liposomes is explained in the literature, see, e.g., Feigner et al., Proc. 
Natl. Acad. Sci. USA, 84:7413-7417, which is herein incorporated by reference. 
Similar methods can be used to prepare liposomes from other cationic lipid materials. 

30 Similarly, anionic and neutral liposomes are readily available, such as from 

Avanti Polar Lipids (Birmingham, Ala.), or can be easily prepared using readily 
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available materials. Such materials include phosphatidyl, choline, cholesterol, 
phosphatidyl ethanolamine, dioleoylphosphatidyl choline (DOPC), 
dioleoylphosphatidyl glycerol (DOPG), dioleoylphoshatidyl ethanolamine (DOPE), 
among others. These materials can also be mixed with the DOTMA and DOTAP 
5 starting materials in appropriate ratios. Methods for making liposomes using these 
materials are well known in the art. 

For example, commercially dioleoylphosphatidyl choline (DOPC), 
dioleoylphosphatidyl glycerol (DOPG), and dioleoylphosphatidyl ethanolamine 
(DOPE) can be-used in various combinations to make conventional liposomes, with or 

10 without the addition of cholesterol. Thus, for example, DOPG/DOPC vesicles can be 
prepared by drying 50 mg each of DOPG and DOPC under a stream of nitrogen gas 
into a sonication vial. The sample is placed under a vacuum pump overnight and is 
hydrated the following day with deionized water. The sample is then sonicated for 2 
hours in a capped vial, using a Heat Systems model 350 sonicator equipped with an 

15 inverted cup (bath type) probe at the maximum setting while the bath is circulated at 
15EC. Alternatively, negatively charged vesicles can be prepared without sonication 
to produce multilamellar vesicles or by extrusion through nucleopore membranes to 
produce unilamellar vesicles of discrete size. Other methods are known and available 
to those of skill in the art. 

20 The liposomes can comprise multilamellar vesicles (MLVs), small unilamellar 

vesicles (SUVs), or large unilamellar vesicles (LUVs), with SUVs being preferred. 
The various liposome-nucleic acid complexes are prepared using methods well known 
in the art. See, e.g., Straubinger et al., Methods of Immunology , 101:512-527 (1983), 
which is herein incorporated by reference. For example, MLVs containing nucleic 

25 acid can be prepared by depositing a thin film of phospholipid on the walls of a glass 
tube and subsequently hydrating with a solution of the material to be encapsulated. 
SUVs are prepared by extended sonication of MLVs to produce a homogeneous 
population of unilamellar liposomes. The material to be entrapped is added to a 
suspension of preformed MLVs and then sonicated. When using liposomes containing 

30 canonic lipids, the dried lipid film is resuspended in an appropriate solution such as 
sterile water or an isotonic buffer solution such as 10 mM Tris/NaCl, sonicated, and 
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then the preformed liposomes are mixed directly with the DNA. The liposome and 
DNA form a very stable complex due to binding of the positively charged liposomes 
to the cationic DNA. SUVs find use with small nucleic aci4 fragments. LUVs are 
prepared by a number of methods, well known in the art. Commonly used methods 
5 include Ca 2+ -EDTA chelation (Papahadjopoulos et al., Biochim. Biophys. Acta, 
394:483 (1975); Wilson et al., Cell , 17:77 (1979)); ether injection (Deamer et al., 
Biochim. Biophys. Acta, 443:629 (1976); Ostro et al., Biochem. Biophys. Res. 
Commun., 76:836 (1977); Fraley et al., Proc. Natl. Acad. Sci. USA, 76:3348 (1979)); 
detergent dialysis (Enoch et al., Proc. Natl. Acad. Sci. USA , 76:145 (1979)); and 
10 reverse-phase evaporation (REV) (Fraley et al., L Biol. Chem., 255:10431 (1980); 
Szoka et al., Proc. Natl. Acad. Sci. USA , 75:145 (1978); Schaefer-Ridder et al., 
Science, 215:166 (1982)), which are herein incorporated by reference. 

Generally, the ratio of DNA to liposomes will be from about 10:1 to about 
1:10. Preferably, the ration will be from about 5:1 to about 1:5. More preferably, the 
ration will be about 3:1 to about 1:3. Still more preferably, the ratio will be about 1:1. 

U.S. Patent NO: 5,676,954 (which is herein incorporated by reference) reports 
on the injection of genetic material, complexed with cationic liposomes carriers, into 
mice. U.S. Patent Nos. 4,897,355, 4,946,787, 5,049,386, 5,459,127, 5,589,466, 
5,693,622, 5,580,859, 5,703,055, and international publication NO: WO 94/9469 
20 (which are herein incorporated by reference) provide cationic lipids for use in 

transfecting DNA into cells and mammals. U.S. Patent Nos. 5,589,466, 5,693,622, 
5,580,859, 5,703,055, and international publication NO: WO 94/9469 (which are 
herein incorporated by reference) provide methods for delivering DNA-cationic lipid 
complexes to mammals. 
25 In certain embodiments, cells are engineered, ex vivo or in vivo, using a 

retroviral particle containing RNA which comprises a sequence encoding 
polypeptides of the invention. Retroviruses from which the retroviral plasmid vectors 
may be derived include, but are not limited to, Moloney Murine Leukemia Virus, 
spleen necrosis virus. Rous sarcoma Virus. Harvey Sarcoma Virus, avian leukosis 
30 virus, gibbon ape leukemia virus, human immunodeficiency virus. Myeloproliferative 
Sarcoma Virus, and mammary tumor virus. 
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The retroviral plasmid vector is employed to transduce packaging cell lines to 
form producer cell lines. Examples of packaging cells which may be transfected 
include, but are not limited to, the PE50L PA317, R-2, R-AM. PA 12, T19-14X, VT- 
19-17-H2, RCRE, RCRIP,GP+E-86, GP+envAml2, and DAN cell lines as described 
5 in Miller, Human Gene Therapy , 1:5-14 (1990), which is incorporated herein by 
reference in its entirety. The vector may transduce the packaging cells through any 
means known in the art. Such means include, but are not limited to, electroporation, 
the use of liposomes, and CaP0 4 precipitation. In one alternative, the retroviral 
plasmid vector may be encapsulated into a liposome, or coupled to a lipid, and then 

1 0 administered to a host. 

The producer cell line generates infectious retroviral vector particles which 
include polynucleotide encoding polypeptides of the invention. Such retroviral vector 
particles then may be employed, to transduce eukaryotic cells, either in vitro or in 
vivo. The transduced eukaryotic cells will express polypeptides of the invention. 

15 In certain other embodiments, cells are engineered, ex vivo or in vivo, with 

polynucleotides of the invention contained in an adenovirus vector. Adenovirus can 
be manipulated such that it encodes and expresses polypeptides of the invention, and 
at the same time is inactivated in terms of its ability to replicate in a normal lytic viral 
life cycle. Adenovirus expression is achieved without integration of the viral DNA 

20 into the host cell chromosome, thereby alleviating concerns about insertional 

mutagenesis. Furthermore, adenoviruses have been used as live enteric vaccines for 
many years with an excellent safety profile (Schwartzet aL, Am. Rev. Respir. Dis., 
109:233-238 (1974)). Finally, adenovirus mediated gene transfer has been 
demonstrated in a number of instances including transfer of alpha- 1 -antitrypsin and 

25 CFTR to the lungs of cotton rats (Rosenfeld et al., Science , 252:431-434 (1991); 

Rosenfeld et al., Cell, 68: 143-155 (1992)). Furthermore, extensive studies to attempt 
to establish adenovirus as a causative agent in human cancer were uniformly negative 
(Green et al. Proc. Natl. Acad. Sci. USA , 76:6606 (1979)). 

Suitable adenoviral vectors useful in the present invention are described, for 

30 example, in Kozarsky and Wilson, Curr. Opin. Genet. Devel., 3:499-503 (1993); 
Rosenfeld et al., Cell , 68:143-155 (1992); Engelhardt et al.. Human Genet. Ther., 
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4-759-769 (1993); Yan* et a!.. Nature Gene... 7:362-369 (1994): Wilson et al., 
Nature , 365:69.-692 (1993): and US. Paten, NO: 5.652.224. wh,ch are herem 
incorporated by reference. For example, the adenovtrus vector Ad2 is usefirl and can 
De grown in hurr*» 293 cells. These cells contain the El region of adenovtas and 
5 constitutive* express Ela and Elb. which complement the defectve adenovirus by 
providing the products of the genes de!e,ed from the vector. In addition to Ad2. odter 

aai AH^ and Ad7^ are also useful m the present 
varieties of adenovirus (e.g., Ad3, Ad5, and AQ/ ) are 

invention. 

Preferably, the adenoviruses used in the present invention are rephcauon 
,0 deficient. Replication deficient adenoviruses require the aid of a helper virus and/or 
packaging ceU line to form infectious particles. The resulting virus is capable of 
infecting ceUs and can express a polynucleotide of interest which is operab.y United ,0 
a promoter, but cannot replicate in most cells. Replication deficient adenovrruses 
may be deleted in one or more of all or a portion of the following genes: Ela. Elb, 

15 E3, E4. E2a, or LI through L5. 

In certain other embodiments, the cells are engineered, e, vivo or u, wo. 
using an adeno-associated virus (AAV). AAVs are naturally occurring defecuve 
viruses that require helper viruses to produce infectious particles (Muzyczka, Cur. 
Topics in Microbio,. Immunol.. 158:97 (1992),. !« is also one of the few viruses that 
20 may integrate its DNA into non-dividing cel., Vectors containing as little - 300 base 
pairs of AAV can be packaged and can integrate, but space for exogenous DNA ,s 
iimited to about 4.5 kb. Methods for producing and using such AAVs a,e known ,n 
tne art. See. for example, U.S. Patent Nos. 5,139.941. 5,173.414. 5,354,678. 
5 436,146. 5,474,935, 5,478,745, and 5,589,377. 
25 ' For example, an appropriate AAV vector for use in the present invention w.11 
include all Ore sequences necessary for DNA rephcation. encapsidauon, and host-cell 
integration. The polynucleotide cons™, containing polynucleotides of ure invenuon 
is inserted in,o ,he AAV vecor using sundard cloning methods, such as those found 
in Sambrook et a... Modular Cloning: A Laboratory Manua,, Cold Spring Harbor 
30 Press ( .989). The recombinant AAV vector is men transfected into packaging cells 
which are infected with a he.per virus, using any standard technique, includtng 
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iipofection, electroporation, calcium phosphate precipitation, etc. Appropriate helper 
viruses include adenoviruses, cytomegaloviruses, vaccinia viruses, or herpes viruses. 
Once the packaging cells are transfected and infected, they will produce infectious 
AAV viral particles which contain the polynucleotide construct of the invention. 
5 These viral particles are then used to transduce eukaryotic cells, either ex vivo or in 
vivo. The transduced cells will contain the polynucleotide construct integrated into its 
genome, and will express the desired gene product. 

Another method of gene therapy involves operably associating heterologous 
control regions and endogenous polynucleotide sequences (e.g. encoding the 

10 polypeptide sequence of interest) via homologous recombination (see, e.g., U.S. 
Patent NO: 5,641,670, issued June 24, 1997; International Publication NO: WO 
96/2941 1, published September 26, 1996; International Publication NO: WO 
94/12650, published August 4, 1994; Koller et al., Proc. Natl. Acad. Sci. USA, 
86:8932-8935 (1989); and Zijlstra et al., Nature, 342:435-438 (1989). This method 

15 involves the activation of a gene which is present in the target cells, but which is not 
normally expressed in the cells, or is expressed at a lower level than desired. 

Polynucleotide constructs are made, using standard techniques known in the 
art, which contain the promoter with targeting sequences flanking the promoter. 
Suitable promoters are described herein. The targeting sequence is sufficiently 

20 complementary to an endogenous sequence to permit homologous recombination of 
the promoter-targeting sequence with the endogenous sequence. The targeting 
sequence will be sufficiently near the 5' end of the desired endogenous 
polynucleotide sequence so the promoter will be operably linked to the endogenous 
sequence upon homologous recombination. 

25 The promoter and the targeting sequences can be amplified using PCR. 

Preferably, the amplified promoter contains distinct restriction enzyme sites on the 5' 
and y ends. Preferably, the 3' end of the first targeting sequence contains the same 
restriction enzyme site as the 5' end of the amplified promoter and the 5' end of the 
second targeting sequence contains the same restriction site as the 3' end of the 

30 amplified promoter. The amplified promoter and targeting sequences are digested 
and ligated together. 
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The promoter-targeting sequence construct is delivered to the cells, either as 
naked polynucleotide, or in conjunction with transfection-facilitating agents, such as 
liposomes, viral sequences, viral particles, whole viruses, lipofection, precipitating 
agents, etc., described in more detail above. The P promoter-targeting sequence can 

5 be delivered by any method, included direct needle injection, intravenous injection, 
topical administration, catheter infusion, particle accelerators, etc. The methods are 
described in more detail below. 

The promoter-targeting sequence construct is taken up by cells. Homologous 
recombination between the construct and the endogenous sequence takes place, such 

10 that an endogenous sequence is placed under the control of the promoter. The 
promoter then drives the expression of the endogenous sequence. 

The polynucleotides encoding polypeptides of the present invention may be 
administered along with other polynucleotides encoding other angiongenic proteins. 
Angiogenic proteins include, but are not limited to, acidic and basic fibroblast growth 

15 factors, VEGF-1 , VEGF-2 (VEGF-C), VEGF-3 (VEGF-B), epidermal growth factor 
alpha and beta, platelet-derived endothelial cell growth factor, platelet-derived growth 
factor, tumor necrosis factor alpha, hepatocyte growth factor, insulin like growth 
factor, colony stimulating factor, macrophage colony stimulating factor, 
granulocyte/macrophage colony stimulating factor, and nitric oxide synthase. 

20 Preferably,' the polynucleotide encoding a polypeptide of the invention 

contains a secretory signal sequence that facilitates secretion of the protein. 
Typically, the signal sequence is positioned in the coding region of the polynucleotide 
to be expressed towards or at the 5' end of the coding region. The signal sequence 
may be homologous or heterologous to the polynucleotide of interest and may be 

25 homologous or heterologous to the cells to be transfected. Additionally, the signal 
sequence may be chemically synthesized using methods known in the an. 

Any mode of administration of any of the above-described polynucleotides 
constructs can be used so long as the mode results in the expression of one or more 
molecules in an amount sufficient to provide a therapeutic effect. This includes direct 

30 needle injection, systemic injection, catheter infusion, biolistic injectors, particle 

accelerators (i.e., ''gene guns"), gelfoam sponge depots, other commercially available 
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depot materials, osmotic pumps (e.g., Alza minipumps), oral or suppositorial solid 
(tablet or pill) pharmaceutical formulations, and decanting or topical applications 
during surgery. For example, direct injection of naked calcium 
phosphate-precipitated plasmid into rat liver and rat spleen or a protein-coated 
5 plasmid into the portal vein has resulted in gene expression of the foreign gene in the 
rat livers. (Kaneda et al., Science, 243:375 (1989)). 

A preferred method of local administration is by direct injection. Preferably, a 
recombinant molecule of the present invention complexed with a delivery vehicle is 
administered by direct injection into or locally within the area of arteries. 

10 Administration of a composition locally within the area of arteries refers to injecting 
the composition centimeters and preferably, millimeters within arteries. 

Another method of local administration is to contact a polynucleotide 
construct of the present invention in or around a surgical wound. For example, a 
patient can undergo surgery and the polynucleotide construct can be coated on the 

15 surface of tissue inside the wound or the construct can be injected into areas of tissue 
inside the wound. 

Therapeutic compositions useful in systemic administration, include 
recombinant molecules of the present invention complexed to a targeted delivery 
vehicle of the present invention. Suitable delivery vehicles for use with systemic 
20 administration comprise liposomes comprising ligands for targeting the vehicle to a 
particular site. 

Preferred methods of systemic administration, include intravenous injection, 
aerosol, oral and percutaneous (topical) delivery. Intravenous injections can be 
performed using methods standard in the art. Aerosol delivery can also be performed 

25 using methods standard in the art (see, for example, Stribling et al., Proc. Natl. Acad. 
Sci. USA , 189:1 1277-1 1281 (1992), which is incorporated herein by reference). Oral 
delivery can be performed by complexing a polynucleotide construct of the present 
invention to a carrier capable of withstanding degradation by digestive enzymes in the 
gut of an animal. Examples of such carriers, include plastic capsules or tablets, such 

30 as those known in the art. Topical delivery can be performed by mixing a 
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polynucleotide construct of the present invention with a lipophilic reagent (e.g., 
DMSO) that is capable of passing into the skin. 

Determining an effective amount of substance to be delivered can depend 
upon a number of factors including, for example, the chemical structure and 
biological activity of the substance, the age and weight of the animal, the precise 
condition requiring treatment and its severity, and the route of administration. The 
frequency of treatments depends upon a number of factors, such as the amount of 
polynucleotide constructs administered per dose, as well as the health and history of 
the subject. The precise amount, number of doses, and timing of doses will be 
determined by the attending physician or veterinarian. Therapeutic compositions of . 
the present invention can be administered to any animal, preferably to mammals and 
birds. Preferred mammals include humans, dogs, cats, mice, rats, rabbits sheep, cattle, 
horses and pigs, with humans being particularly 

15 Biological ActiviHoc 

The polynucleotides or polypeptides, or agonists or antagonists of the present 
invention can be used in assays to test for one or more biological activities. If these 
polynucleotides and polypeptides do exhibit activity in a particular assay, it is likely 
that these molecules may be involved in the diseases associated with the biological 
activity. Thus, the polynucleotides or polypeptides, or agonists or antagonists could 
be used to treat the associated disease. 

Immnnp Artjvifa 

The polynucleotides or polypeptides, or agonists or antagonists of the present 
invention may be useful in treating, preventing, and/or diagnosing diseases, disorders 
and/or conditions of the immune system, by activating or inhibiting the proliferation, 
differentiation, or mobilization (chemotaxis) of immune cells. Immune cells develop 
through a process called hemopoiesis, producing myeloid (platelets, red blood cells 
neutrophils, and macrophages) and lymphoid (B and T lymphocytes) cells from 
pluripotent stem cells. The etiology of these immune diseases, disorders, and/or 
conditions may be genetic, somatic, such as cancer or some autoimmune diseases 
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disorders,and/or conditions, acquired (e.g., by chemotherapy or toxins), or infectious. 
Moreover, a polynucleotides or polypeptides, or agonists or antagonists of the present 
invention can be used as a marker or detector of a particular immune system disease 
or disorder. 

5 A polynucleotides or polypeptides, or agonists or antagonists of the present 

invention may be useful in treating, preventing, and/or diagnosing diseases, disorders, 
and/or conditions of hematopoietic cells. A polynucleotides or polypeptides, or 
agonists or antagonists of the present invention could be used to increase 
differentiation and proliferation of hematopoietic cells,including the pluripotent stem 

10 cells, in an effort to treator prevent those diseases, disorders, and/or conditions 

associated with a decrease in certain (or many) types hematopoietic cells. Examples 
of immunologic deficiency syndromes include, but are not limited to: blood protein 
diseases, disorders, and/or conditions (e.g. agammaglobulinemia, 
dysgammaglobulinemia), ataxia telangiectasia, common variable immunodeficiency, 

15 Digeorge Syndrome, HIV infection, HTLV-BLV infection, leukocyte adhesion 
deficiency syndrome, lymphopenia, phagocyte bactericidal dysfunction, severe 
combined immunodeficiency (SCIDs), Wiskott-Aldrich Disorder, anemia, 
thrombocytopenia, or hemoglobinuria. 

Moreover, a polynucleotides or polypeptides, or agonists or antagonists of the 

20 present invention could also be used to modulate hemostatic, (the stopping of 

bleeding) or thrombolytic activity (clot formation). For example, by increasing 
hemostatic or thrombolytic activity, a polynucleotides or polypeptides, or agonists or 
antagonists of the present invention could be used to treat or prevent blood 
coagulation diseases, disorders, and/or conditions (e.g., afibrinogenemia, factor 

25 deficiencies), blood platelet diseases, disorders, and/or conditions (e.g. 

thrombocytopenia), or wounds resulting from trauma, surgery, or other causes. 
Alternatively, a polynucleotides or polypeptides, or agonists or antagonists of the 
present invention that can decrease hemostatic or thrombolytic activity could be used 
to inhibit or dissolve clotting. These molecules could be important in the treatment or 

30 prevention of heart attacks (infarction), strokes, or scarring. 
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A polynucleotides or polypeptides, or agonists or antagonists of the present 
invention may also be useful in treating, preventing, ar.d/or diagnosing autoimmune 
diseases, disorders, and/or conditions. Many autoimmune diseases, disorders, and/or 
conditions result from inappropriate recognition of self as foreign material by immune 

5 cells. This inappropriate recognition results in an immune response leading to the 
destruction of the host tissue. Therefore, the administration of a polynucleotides or 
polypeptides, or agonists or antagonists of the present invention that inhibits an 
immune response, particularly the proliferation, differentiation, or chemotaxis of T- 
cells, may be an effective therapy in preventing autoimmune diseases, disorders, 

10 and/or conditions. 

Examples of autoimmune diseases, disorders, and/or conditions that can be 
treated, prevented, and/or diagnosed or detected by the present invention include, but 
are not limited to: Addison's Disease, hemolytic anemia, antiphospholipid syndrome, 
rheumatoid arthritis, dermatitis, allergic encephalomyelitis, glomerulonephritis, 

15 Goodpasture's Syndrome, Graves' Disease, Multiple Sclerosis, Myasthenia Gravis, 
Neuritis, Ophthalmia, Bullous Pemphigoid, Pemphigus, Polyendocrinopathies, 
Purpura, Reiter's Disease, Stiff-Man Syndrome, Autoimmune Thyroiditis, Systemic 
Lupus Erythematosus, Autoimmune Pulmonary Inflammation, Guillain-Barre 
Syndrome, insulin dependent diabetes mellitis, and autoimmune inflammatory eye 

20 disease. 

Similarly, allergic reactions and conditions, such as asthma (particularly 
allergic asthma) or other respiratory problems, may also be treated, prevented, and/or 
diagnosed by polynucleotides or polypeptides, or agonists or antagonists of the 
present invention. Moreover, these molecules can be used to treat anaphylaxis, 

25 hypersensitivity to an antigenic molecule, or blood group incompatibility. 

A polynucleotides or polypeptides, or agonists or antagonists of the present 
invention may also be used to treat, prevent, and/or diagnose organ rejection or graft- 
versus-host disease (GVHD). Organ rejection occurs by host immune cell destruction 
of the transplanted tissue through an immune response. Similarly, an immune 

30 response is also involved in GVHD, but, in this case, the foreign transplanted immune 
cells destroy the host tissues. The administration of a polynucleotides or 
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polypeptides, or agonists or antagonists of the present invention that inhibits an 
immune response, particularly the proliferation, differentiation, or chemotaxis of T- 
cells, may be an effective therapy in preventing organ rejection or GVHD. 

Similarly, a polynucleotides or 

5 polypeptides, or agonists or antagonists of the present invention may also be used to 
modulate inflammation. For example, the polypeptide or polynucleotide or agonists 
or antagonist may inhibit the proliferation and differentiation of cells involved in an 
inflammatory response. These molecules can be used to treat, prevent, and/or 
diagnose inflammatory conditions, both chronic and acute conditions, including 

10 chronic prostatitis, granulomatous prostatitis and malacoplakia, inflammation 
associated with infection (e.g., septic shock, sepsis, or systemic inflammatory 
response syndrome (SIRS)), ischemia-reperfusion injury, endotoxin lethality, arthritis, 
complement-mediated hyperacute rejection, nephritis, cytokine or chemokine induced 
lung injury, inflammatory bowel disease, Crohn's disease, or resulting from over 

15 production of cytokines (e.g., TNF or IL-1 .) 

Hyperproliferative Disorders 

A polynucleotides or polypeptides, or agonists or antagonists of the invention 
can be used to treat, prevent, and/or diagnose hyperproliferative diseases, disorders, 

20 including neoplasms. A polynucleotides or polypeptides, or agonists or antagonists of 
the present invention may inhibit the proliferation of the disorder through direct or 
indirect interactions. Alternatively, a polynucleotides or polypeptides, or agonists or 
antagonists of the present invention may proliferate other cells which can inhibit the 
hyperproliferative disorder. 

25 For example, by increasing an immune response, particularly increasing 

antigenic qualities of the hyperproliferative disorder or by proliferating, 
differentiating, or mobilizing T-cells, hyperproliferative diseases, disorders, and/or 
conditions can be treated, prevented, and/or diagnosed. This immune response may 
be increased by either enhancing an existing immune response, or by initiating a new 

30 immune response. Alternatively, decreasing an immune response may also be a 
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method of treating, preventing, and/or diagnosing hyperproliferative diseases, 
disorders, and/or conditions, such as a chemotherapeutic agent. 

Examples of hyperproliferative diseases, disorders, and/or conditions that can 
be treated, prevented, and/or diagnosed by polynucleotides or polypeptides, or 
5 agonists or antagonists of the present invention include, but are not limited to 
neoplasms located in the:colon, abdomen, bone, breast, digestive system, liver, 
pancreas, peritoneum, endocrine glands (adrenal, parathyroid, pituitary, testicles, 
ovary, thymus, thyroid), eye, head and neck, nervous (central and peripheral), 
lymphatic system, pelvic, skin, soft tissue, spleen, thoracic, and urogenital. 
10 Similarly, other hyperproliferative diseases, disorders, and/or conditions can 

also be treated, prevented, and/or diagnosed by a polynucleotides or polypeptides, or 
agonists or antagonists of the present invention. Examples of such hyperproliferative 
diseases, disorders, and/or conditions include, but are not limited to: 
hypergammaglobulinemia, lymphoproliferative diseases, disorders, and/or conditions, 
15 paraproteinemias, purpura, sarcoidosis, Sezary Syndrome, Waldenstron's 
Macroglobulinemia, Gaucher' s Disease, histiocytosis, and any other 
hyperproliferative disease, besides neoplasia, located in an organ system listed above. 

One preferred embodiment utilizes polynucleotides of the present invention to 
inhibit aberrant cellular division, by gene therapy using the present invention, and/or 
20 protein fusions or fragments thereof. 

Thus, the present invention provides a method for treating or preventing cell 
proliferative diseases, disorders, and/or conditions by inserting into an abnormally 
proliferating cell a polynucleotide of the present invention, wherein said 
polynucleotide represses said expression. 
25 Another embodiment of the present invention provides a method of treating or 

preventing cell-proliferative diseases, disorders, and/or conditions in individuals 
comprising administration of one or more active gene copies of the present invention 
to an abnormally proliferating cell or cells. In a preferred embodiment, 
polynucleotides of the present invention is a DNA construct comprising a 
30 recombinant expression vector effective in expressing a DNA sequence encoding said 
polynucleotides. In another preferred embodiment of the present invention, the DNA 
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construct encoding the poynucleotides of the present invention is inserted into cells to 
be treated utilizing a retrovirus, or more preferrably an adenoviral vector (See G J. 
Nabel, et. al., PNAS 1999 96: 324-326, which is hereby incorporated by reference). 
In a most preferred embodiment, the viral vector is defective and will not transform 

5 non-proliferating ceils, only proliferating cells. Moreover, in a preferred 

embodiment, the polynucleotides of the present invention inserted into proliferating 
cells either alone, or in combination with or fused to other polynucleotides, can then 
be modulated via an external stimulus (i.e. magnetic, specific small molecule, 
chemical, or drug administration, etc.), which acts upon the promoter upstream of said 

10 polynucleotides to induce expression of the encoded protein product. As such the 

beneficial therapeutic affect of the present invention may be expressly modulated (i.e. 
to increase, decrease, or inhibit expression of the present invention) based upon said 
external stimulus. 

Polynucleotides of the present invention may be useful in repressing 

15 expression of oncogenic genes or antigens. By "repressing expression of the 

oncogenic genes M is intended the suppression of the transcription of the gene, the 
degradation of the gene transcript (pre-message RNA), the inhibition of splicing, the 
destruction of the messenger RNA, the prevention of the post-translational 
modifications of the protein, the destruction of the protein, or the inhibition of the 

20 normal function of the protein. 

For local administration to abnormally proliferating cells, polynucleotides of 
the present invention may be administered by any method known to those of skill in 
the an including, but not limited to transfection, electroporation, microinjection of 
cells, or in vehicles such as liposomes, lipofectin, or as naked polynucleotides, or any 

25 other method described throughout the specification. The polynucleotide of the 

present invention may be delivered by known gene delivery systems such as, but not 
limited to, retroviral vectors (Gilboa, J. Virology 44:845 (1982); Hocke, Nature 
320:275 (1986); Wilson, et al., Proc. Natl. Acad. Sci. U.S.A. 85:3014), vaccinia virus 
system (Chakrabarty et al., Mol. Cell Biol. 5:3403 (1985) or other efficient DNA 

30 delivery systems (Yates et al.. Nature 313:812 (1985)) known to those skilled in the 
art. These references are exemplary only and are hereby incorporated by reference. 
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In order to specifically deliver or transfect cells which are abnormally proliferating 
and spare non-dividing cells, it is preferable to utilize a retrovirus, or adenoviral (as 
described in the art and elsewhere herein) delivery system known to those of skill in 
the art. Since host DNA replication is required for retroviral DNA to integrate and 
5 the retrovirus will be unable to self replicate due to the lack of the retrovirus genes 
needed for its life cycle. Utilizing such a retroviral delivery system for 
polynucleotides of the present invention will target said gene and constructs to 
abnormally proliferating cells and will spare the non-dividing normal cells. 

The polynucleotides of the present invention may be delivered directly to cell 
1 0 proliferative disorder/disease sites in internal organs, body cavities and the like by use 
of imaging devices used to guide an injecting needle directly to the disease site. The 
polynucleotides of the present invention may also be administered to disease sites at 
the time of surgical intervention. 

By "cell proliferative disease" is meant any human or animal disease or 
15 disorder, affecting any one or any combination of organs, cavities, or body parts, 
which is characterized by single or multiple local abnormal proliferations of cells, 
groups of cells, or tissues, whether benign or malignant. 

Any amount of the polynucleotides of the present invention may be 
administered as long as it has a biologically inhibiting effect on the proliferation of 
20 the treated cells. Moreover, it is possible to administer more than one of the 
polynucleotide of the present invention simultaneously to the same site. By 
"biologically inhibiting" is meant partial or total growth inhibition as well as 
decreases in the rate of proliferation or growth of the cells. The biologically 
inhibitory dose may be determined by assessing the effects of the polynucleotides of 
25 the present invention on target malignant or abnormally proliferating cell growth in 
tissue culture, tumor growth in animals and cell cultures, or any other method known 
to one of ordinary skill in the art. 

The present invention is further directed to antibody-based therapies which 
involve administering of anti-polypeptides and anti-polynucleotide antibodies to a 
30 mammalian, preferably human, patient for treating, preventing, and/or diagnosing one 
or more of the described diseases, disorders, and/or conditions. Methods for 
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producing anti-polypeptides and anti-polynucleotide antibodies polyclonal and 
monoclonal antibodies are described in detail elsewhere herein. Such antibodies may 
be provided in pharmaceutical^ acceptable compositions as known in the art or as 
described herein. 

5 A summary of the ways in which the antibodies of the present invention may 

be used therapeutically includes binding polynucleotides or polypeptides of the 
present invention locally or systemically in the body or by direct cytotoxicity of the 
antibody, e.g. as mediated by complement (CDC) or by effector cells (ADCC). Some 
of these approaches are described in more detail below. Armed with the teachings 

10 provided herein, one of ordinary skill in the art will know how to use the antibodies of 
the present invention for diagnostic, monitoring or therapeutic purposes without 
undue experimentation. 

In particular, the antibodies, fragments and derivatives of the present invention 
are useful for treating, preventing, and/or diagnosing a subject having or developing 

15 cell proliferative and/or differentiation diseases, disorders, and/or conditions as 

described herein. Such treatment comprises administering a single or multiple doses 
of the antibody, or a fragment, derivative, or a conjugate thereof. 

The antibodies of this invention may be advantageously utilized in 
combination with other monoclonal or chimeric antibodies, or with lymphokines or 

20 hematopoietic growth factors, for example, which serve to increase the number or 
activity of effector cells which interact with the antibodies. 

It is preferred to use high affinity and/or potent in vivo inhibiting and/or 
neutralizing antibodies against polypeptides or polynucleotides of the present 
invention, fragments or regions thereof, for both immunoassays directed to and 

25 therapy of diseases, disorders, and/or conditions related to polynucleotides or 

polypeptides, including fragements thereof, of the present invention. Such antibodies, 
fragments, or regions, will preferably have an affinity for polynucleotides or 
polypeptides, including fragements thereof. Preferred binding affinities include those 
with a dissociation constant or Kd less than 5X10' 6 M, 10" 6 M_ 5X10 7 M, 10* 7 M, 5X10* 

30 S M, 10- fi M, 5X10" 9 M, 10V[, 5X10- 10 M, 10- ,0 M ? 5X10' n M, 10- n M, 5X10" ,2 M, 10' I2 M, 
5X10- U M. 10- !3 M, 5X10- ,4 M, 10 U M, 5X10' ,5 M, and 10 15 M. 
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Moreover, polypeptides of the present invention are useful in inhibiting the 
angiogenesis of proliferative cells or tissues, either alone, as a protein fusion or in 
combmation with other polypeptides directly or indirectly, as described elsewhere 
herein. In a most preferred embodiment, said anti-angiogenesis effect may be 
achieved indirectly, for example, through the inhibition of hematopoietic, tumor- 
specific cells, such as tumor-associated macrophages (See Joseph IB, et al J Natl 
Cancer Inst. 90(2 1 ): 1 648-53 (1998), which is hereby incorporated by reference) 
Anubodies directed to polypeptides or polynucleotides of the present invention may 
also result m inhibition of angiogenesis directly, or indirectly (See Witte L et al 
Cancer Metastasis Rev. 17(2):155-61 (1998), which is hereby incorporated b V ' 
reference)). 

Polypeptides, including protein fusions, of the present invention, or fragments 
thereof may be useful in inhibiting proliferative cells or tissues through the induction 
of apoptosis. Said polypeptides may act either directly, or indirectly to induce 
apoptosis of proliferative cells and tissues, for example in the activation of a death- 
domatn receptor, such as tumor necrosis factor (TNF) receptor-1, CD95 (Fas/APO-1), 
TNF-receptor-related apoptosis-mediated protein (TRAMP) and TNF-related 
apoptosis-inducing ligand (TRAIL) receptor-I and -2 (See Schulze-Osthoff K et al 
Eur J Biochem 254(3):439-59 (1998), which is hereby incorporated by reference) 
Moreover, in another preferred embodiment of the present invention, said 
polypeptides may induce apoptosis through other mechanisms, such as in the 
activation of other proteins which will activate apoptosis, or through stimulating the 
expression of said proteins, either alone or in combination with small molecule drugs 
or adjuviants, such as apoptonin, galectins, thioredoxins, antiinflammatory proteins 
(See for example, Mutat Res 400(1 -2):447-55 (1998), Med Hy P otheses.50(5):423-33 
(1998), Chem Biol Interact. Apr 24; 1 1 1-1 12:23-34 (1998), J Mol Med.76(6)-402-12 
(1998), Int J Tissue React;20(l):3-15 (1998), which are all hereby incorporated by 
reference). 

Polypeptides, including protein fusions to. or fragments thereof, of the present ' 
invention are useful in inhibiting the metastasis of proliferative cells or tissues 
Inhibition may occur as a direct result of administering polypeptides, or antibodies 
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directed to said polypeptides as described elsewere herein, or indirectly, such as 
activating the expression of proteins known to inhibit metastasis, for example alpha 4 
integrins, (See, e.g., CurrTop Microbiol Immunol 1998;231:125-41, which is hereby 
incorporated by reference). Such thereapeutic affects of the present invention may be 

5 achieved either alone, or in combination with small molecule drugs or adjuvants. 

In another embodiment, the invention provides a method of delivering 
compositions containing the polypeptides of the invention (e.g., compositions 
containing polypeptides or polypeptide antibodes associated with heterologous 
polypeptides, heterologous nucleic acids, toxins, or prodrugs) to targeted cells 

10 expressing the polypeptide of the present invention. Polypeptides or polypeptide 
antibodes of the invention may be associated with with heterologous polypeptides, 
heterologous nucleic acids, toxins, or prodrugs via hydrophobic, hydrophilic, ionic 
and/or covalent interactions. 

Polypeptides, protein fusions to, or fragments thereof, of the present invention are 
15 useful in enhancing the immunogenic ity and/or antigenicity of proliferating cells or 
tissues, either directly, such as would occur if the polypeptides of the present 
invention 'vaccinated* the immune response to respond to proliferative antigens and 
immunogens, or indirectly, such as in activating the expression of proteins known to 
enhance the immune response (e.g. chemokines), to said antigens and immunogens. 

20 

Cardiovascular Disorders 

Polynucleotides or polypeptides, or agonists or antagonists of the invention 
may be used to treat, prevent, and/or diagnose cardiovascular diseases, disorders, 
and/or conditions, including peripheral artery disease, such as limb ischemia. 

25 Cardiovascular diseases, disorders, and/or conditions include cardiovascular 

abnormalities, such as arterio-arterial fistula, arteriovenous fistula, cerebral 
arteriovenous malformations, congenital heart defects, pulmonary atresia, and 
Scimitar Syndrome. Congenital heart defects include aortic coarctation, cor 
triatriatum, coronary vessel anomalies, crisscross heart, dextrocardia, patent ductus 

30 arteriosus, Ebstein's anomaly, Eisenmenger complex, hypoplastic left heart syndrome, 
levocardia, tetralogy of fallot, transposition of great vessels, double outlet right 
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ventricle, tricuspid atresia, persistent truncus arteriosus, and heart septal defects, such 
as aortopulmonary septal defect, endocardial cushion defects. Lutembacher's 
Syndrome, trilogy of Fallot, ventricular heart septal defects. 

Cardiovascular diseases, disorders, and/or conditions also include heart 
disease, such as arrhythmias, carcinoid heart disease, high cardiac output, low cardiac 
output, cardiac tamponade, endocarditis (including bacterial), heart aneurysm, cardiac 
arrest, congestive heart failure, congestive cardiomyopathy, paroxysmal dyspnea, 
cardiac edema, heart hypertrophy, congestive cardiomyopathy, left ventricular 
hypertrophy, right ventricular hypertrophy, post-infarction heart rupture, ventricular 
septal rupture, heart valve diseases, myocardial diseases, myocardial ischemia, 
pericardial effusion, pericarditis (including constrictive and tuberculous), 
pneumopericardium, postpericardiotomy syndrome, pulmonary heart disease, 
rheumatic heart disease, ventricular dysfunction, hyperemia, cardiovascular 
pregnancy complications, Scimitar Syndrome, cardiovascular syphilis, and 
cardiovascular tuberculosis. 

Arrhythmias include sinus arrhythmia, atrial fibrillation, atrial flutter, 
bradycardia, extrasystole, Adams-Stokes Syndrome, bundle-branch block, sinoatrial 
block, long QT syndrome, parasystole,- Lown-Ganong-Levine Syndrome, Mahaim- 
type pre-excitation syndrome, Wolff-Parkinson-White syndrome, sick sinus 
syndrome, tachycardias, and ventricular fibrillation. Tachycardias include 
paroxysmal tachycardia, supraventricular tachycardia, accelerated idioventricular 
rhythm, atrioventricular nodal reentry tachycardia, ectopic atrial tachycardia, ectopic 
junctional tachycardia, sinoatrial nodal reentry tachycardia, sinus tachycardia, 
Torsades de Pointes, and ventricular tachycardia. 

Heart valve disease include aortic valve insufficiency, aortic valve stenosis, 
hear murmurs, aortic valve prolapse, mitral valve prolapse, tricuspid valve prolapse, 
mitral valve insufficiency, mitral valve stenosis, pulmonary atresia, pulmonary valve 
insufficiency, pulmonary valve stenosis, tricuspid atresia, tricuspid valve 
insufficiency, and tricuspid valve stenosis. 

Myocardial diseases include alcoholic cardiomyopathy, congestive 
cardiomyopathy, hypertrophic cardiomyopathy, aortic subvalvular stenosis, 
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pulmonary subvalvular stenosis, restrictive cardiomyopathy, Chagas cardiomyopathy, 
endocardial fibroelastosis, endomyocardial fibrosis, Kearns Syndrome, myocardial 
reperfusion injury, and myocarditis. 

Myocardial ischemias include coronary disease, such as angina pectoris, 
5 coronary aneurysm, coronary arteriosclerosis, coronary thrombosis, coronary 
vasospasm, myocardial infarction and myocardial stunning. 

Cardiovascular diseases also include vascular diseases such as aneurysms, 
angiodysplasia, angiomatosis, bacillary angiomatosis, Hippel-Lindau Disease, 
Klippel-Trenaunay-Weber Syndrome, Sturge-Weber Syndrome, angioneurotic edema, 

10 aortic diseases, Takayasu s Arteritis, aortitis, Leriche's Syndrome, arterial occlusive 
diseases, arteritis, enarteritis, polyarteritis nodosa, cerebrovascular diseases, disorders, 
and/or conditions, diabetic angiopathies, diabetic retinopathy, embolisms, thrombosis, 
erythromelalgia, hemorrhoids, hepatic veno-occlusive disease, hypertension, 
hypotension, ischemia, peripheral vascular diseases, phlebitis, pulmonary veno- 

15 occlusive disease, Raynaud's disease, CREST syndrome, retinal vein occlusion, 

Scimitar syndrome, superior vena cava syndrome, telangiectasia, atacia telangiectasia, 
hereditary hemorrhagic telangiectasia, varicocele, varicose veins, varicose ulcer, 
vasculitis, and venous insufficiency. 

Aneurysms include dissecting aneurysms, false aneurysms, infected 

20 aneurysms, ruptured. aneurysms, aortic aneurysms, cerebral aneurysms, coronary 
aneurysms, heart aneurysms, and iliac aneurysms. 

Arterial occlusive diseases include arteriosclerosis, intermittent claudication, 
carotid stenosis, fibromuscular dysplasias, mesenteric vascular occlusion, Moyamoya 
disease, renal artery obstruction, retinal artery occlusion, and thromboangiitis 

25 obliterans. 

Cerebrovascular diseases, disorders, and/or conditions include carotid artery 
diseases, cerebral amyloid angiopathy, cerebral aneurysm, cerebral anoxia, cerebral 
arteriosclerosis, cerebral arteriovenous malformation, cerebral artery diseases, 
cerebral embolism and thrombosis, carotid artery thrombosis, sinus thrombosis, 
30 Wallenberg's syndrome, cerebral hemorrhage, epidural hematoma, subdural 
hematoma, subaraxhnoid hemorrhage, cerebral infarction, cerebral ischemia 
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(including transient), subclavian steal syndrome, periventricular leukomalacia, 
vascular headache, cluster headache, migraine, and vertebrobasilar insufficiency. 

Embolisms include air embolisms, amniotic fluid embolisms, cholesterol 
embolisms, blue toe syndrome, fat embolisms, pulmonary embolisms, and 
5 thromoboemboiisms. Thrombosis include coronary thrombosis, hepatic vein 
thrombosis, retinal vein occlusion, carotid artery thrombosis, sinus thrombosis, 
Wallenberg's syndrome, and thrombophlebitis. 

Ischemia includes cerebral ischemia, ischemic colitis, compartment 
syndromes, anterior compartment syndrome, myocardial ischemia, reperfusion 
10 injuries, and peripheral limb ischemia. Vasculitis includes aortitis, arteritis, Behcet's 
Syndrome. Churg-Strauss Syndrome, mucocutaneous lymph node syndrome, 
thromboangiitis obliterans, hypersensitivity vasculitis, Schoenlein-Henoch purpura, 
allergic cutaneous vasculitis, and Wegener's granulomatosis. 

Polynucleotides or polypeptides, or agonists or antagonists of the invention, 
15 are especially effective for the treatment of critical limb ischemia and coronary 
disease. 

Polypeptides may be administered using any method known in the art, 
including, but not limited to, direct needle injection at the delivery site, intravenous 
injection, topical administration, catheter infusion, biolistic injectors, particle 

20 accelerators, gelfoam sponge depots, other commercially available depot materials, 
osmotic pumps, oral or suppositorial solid pharmaceutical formulations, decanting or 
topical applications during surgery, aerosol delivery. Such methods are known in the 
art. Polypeptides of the invention may be administered as part of a Therapeutic, 
described in more detail below. Methods of delivering polynucleotides of the 

25 invention are described in more detail herein. 



Anti-Anffiogenesis Activity 

The naturally occurring balance between endogenous stimulators and 
inhibitors of angiogenesis is one in which inhibitory influences predominate. 
30 Rastinejad et ai. Cell 56:345-355 (1989). In those rare instances in which 
neovascularization occurs under normal physiological conditions, such as wc 
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healing, organ regeneration, embryonic development, and female reproductive 
processes, angiogenesis is stringently regulated and spatially and temporally 
delimited. Under conditions of pathological angiogenesis such as that characterizing 
solid tumor growth, these regulatory controls fail. Unregulated angiogenesis becomes 
5 pathologic and sustains progression of many neoplastic and non-neoplastic diseases. 
A number of serious diseases are dominated by abnormal neovascularization 
including solid tumor growth and metastases, arthritis, some types of eye diseases, 
disorders, and/or conditions, and psoriasis. See, e.g., reviews by Moses et ai, 
Biotech. 9:630-634 (1991); Folkman et al. t N. Engl. J. Med., 333: 1757-1763 (1995); 

10 Auerbach et aL, J. Microvasc. Res. 29:401-41 1 (1985); Folkman, Advances in 

Cancer Research, eds. Klein and Weinhouse, Academic Press, New York, pp. 175- 
203 (1985); Patz, Am. J. OpthalmoL 94:715-743 (1982); and Folkman et ai, Science 
227:719-725 (1983). In a number of pathological conditions, the process of 
angiogenesis contributes to the disease state. For example, significant data have 

15 accumulated which suggest that the growth of solid tumors is dependent on 
angiogenesis. Folkman and Klagsbrun, Science 235:442-447 (1987). 

The present invention provides for treatment of diseases, disorders, and/or 
conditions associated with neovascularization by administration of the 
polynucleotides and/or polypeptides of the invention, as well as agonists or 

20 antagonists of the present invention. Malignant and metastatic conditions which can 
be treated with the polynucleotides and polypeptides, or agonists or antagonists of the 
invention include, but are not limited to, malignancies, solid tumors, and cancers 
described herein and otherwise known in the art (for a review of such disorders, see 
Fishman et aL, Medicine, 2d Ed., J. B. Lippincott Co., Philadelphia (1985)).Thus, the 

25 present invention provides a method of treating, preventing, and/or diagnosing an 
angiogenesis-related disease and/or disorder, comprising administering to an 
individual in need thereof a therapeutically effective amount of a polynucleotide, 
polypeptide, antagonist and/or agonist of the invention. For example, 
polynucleotides, polypeptides, antagonists and/or agonists may be utilized in a variety 

30 of additional methods in order to therapeutically treat or prevent a cancer or tumor. 
Cancers which may be treated, prevented, and/or diagnosed with polynucleotides. 
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polypeptides, antagonists and/or agonists include, but are not limited to solid tumors, 
including prostate, lung, breast, ovarian, stomach, pancreas, larynx, esophagus, testes, 
liver, parotid, biliary tract, colon, rectum, cervix, uterus, endometrium, kidney, 
bladder, thyroid cancer; primary tumors and metastases; melanomas; glioblastoma; 
5 Kaposi's sarcoma; leiomyosarcoma; npn- small cell lung cancer; colorectal cancer; 
advanced malignancies; and blood born tumors such as leukemias. For example, 
polynucleotides, polypeptides, antagonists and/or agonists may be delivered topically, 
in order to treat or prevent cancers such as skin cancer, head and neck tumors, breast 
tumors, and Kaposi's sarcoma. 

10 Within yet other aspects, polynucleotides, polypeptides, antagonists and/or 

agonists may be utilized to treat superficial forms of bladder cancer by, for example, 
intravesical administration. Polynucleotides, polypeptides, antagonists and/or agonists 
may be delivered directly into the tumor, or near the tumor site, via injection or a 
catheter. Of course, as the artisan of ordinary skill will appreciate, the appropriate 

1 5 mode of administration will vary according to the cancer to be treated. Other modes 
of delivery are discussed herein. 

Polynucleotides, polypeptides, antagonists and/or agonists may be useful in 
treating, preventing, and/or diagnosing other diseases, disorders, and/or conditions, 
besides cancers, which involve angiogenesis. These diseases, disorders, and/or 

20 conditions include, but are not limited to: benign tumors, for example hemangiomas, 
acoustic neuromas, neurofibromas, trachomas, and pyogenic granulomas; 
artheroscleric plaques; ocular angiogenic diseases, for example, diabetic retinopathy, 
retinopathy of prematurity, macular degeneration, corneal graft rejection, neovascular 
glaucoma, retrolental fibroplasia, rubeosis, retinoblastoma, uvietis and Pterygia 

25 (abnormal blood vessel growth) of the eye; rheumatoid arthritis; psoriasis; delayed 
wound healing; endometriosis; vasculogenesis; granulations; hypertrophic scars 
(keloids); nonunion fractures; scleroderma; trachoma; vascular adhesions; myocardial 
angiogenesis; coronary collaterals: cerebral collaterals; arteriovenous malformations; 
ischemic limb angiogenesis; Osier- Webber Syndrome; plaque neovascularization; 

30 telangiectasia; hemophiliac joints: angiofibroma; fibromuscular dysplasia; wound 
granulation; Crohn's disease; and atherosclerosis. 
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For example, within one aspect of the present invention methods are provided 
for treating, preventing, and/or diagnosing hypertrophic scars and keloids, comprising 
the step of administering a polynucleotide, polypeptide, antagonist and/or agonist of 
the invention to a hypertrophic scar or keloid. 
5 Within one embodiment of the present invention polynucleotides, 

polypeptides, antagonists and/or agonists are directly injected into a hypertrophic scar 
or keloid, in order to prevent the progression of these lesions. This therapy is of 
particular value in the prophylactic treatment of conditions which are known to result 
in the development of hypertrophic scars and keloids (e.g., burns), and is preferably 

10 initiated after the proliferative phase has had time to progress (approximately 14 days 
after the initial injury), but before hypertrophic scar or keloid development. As noted 
above, the present invention also provides methods for treating, preventing, and/or 
diagnosing neovascular diseases of the eye, including for example, corneal 
neovascularization, neovascular glaucoma, proliferative diabetic retinopathy, 

15 retrolental fibroplasia and macular degeneration. 

Moreover, Ocular diseases, disorders, and/or conditions associated with 
neovascularization which can be treated, prevented, and/or diagnosed with the 
polynucleotides and polypeptides of the present invention (including agonists and/or 
antagonists) include, but are not limited to: neovascular glaucoma, diabetic 

20 retinopathy, retinoblastoma, retrolental Fibroplasia, uveitis, retinopathy of prematurity 
macular degeneration, corneal graft neovascularization, as well as other eye 
inflammatory diseases, ocular tumors and diseases associated with choroidal or iris 
neovascularization. See, e.g., reviews by Waltman et at., Am. J. Ophthal. 55:704-710 
(1978) and Gartner et al, Surv. Ophthal. 22:291-312 (1978). 

25 Thus, within one aspect of the present invention methods are provided for 

treating or preventing neovascular diseases of the eye such as corneal 
neovascularization (including corneal graft neovascularization), comprising the step 
of administering to a patient a therapeutically effective amount of a compound (as 
described above) to the cornea, such that the formation of blood vessels is inhibited. 

30 Briefly, the cornea is a tissue which normally lacks blood vessels. In certain 

pathological conditions however, capillaries may extend into the cornea from the 
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pericorneal vascular plexus of the limbus. When the cornea becomes vascularized, it 
also becomes clouded, resulting in a decline in the patient's visual acuity. Visual loss 
may become complete if the cornea completely opacitates. A wide variety of 
diseases, disorders, and/or conditions can result in corneal neovascularization, 
5 including for example, corneal infections (e.g., trachoma, herpes simplex keratins, 
leishmaniasis and onchocerciasis), immunological processes (e.g., graft rejection and 
Stevens-Johnson's syndrome), alkali hums, trauma, inflammation (of any cause), 
toxic and nutritional deficiency states, and as a complication of wearing contact 
lenses. 

10 Within particularly preferred embodiments of the invention, may be prepared 

for topical administration in saline (combined with any of the preservatives and 
antimicrobial agents commonly used in ocular preparations), and administered in 
eyedrop form. The solution or suspension may be prepared in its pure form and 
administered several times daily. Alternatively, anti-angiogenic compositions, 

15 prepared as described above, may also be administered directly to the cornea. Within 
preferred embodiments, the anti-angiogenic composition is prepared with a muco- 
adhesive polymer which binds to cornea. Within further embodiments, the anti- 
angiogenic factors or anti-angiogenic compositions may be utilized as an adjunct to 
conventional steroid therapy. Topical therapy may also be useful prophylactically in 

20 corneal lesions which are known to have a high probability of inducing an angiogenic 
response (such as chemical burns). In these instances the treatment, likely in 
combination with steroids, may be instituted immediately to help prevent subsequent 
complications. 

Within other embodiments, the compounds described above may be injected 
25 directly into the corneal stroma by an ophthalmologist under microscopic guidance. 
The preferred site of injection may vary with the morphology of the individual lesion, 
but the goal of the administration would be to place the composition at the advancing 
front of the vasculature (i.e., interspersed between the blood vessels and the normal 
cornea). In most cases this would involve perilimbic corneal injection to "protect" the 
30 cornea from the advancing blood vessels. This method may also be utilized shortly 
after a corneal insult in order to prophylactically prevent corneal neovascularization. 
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In this situation the material could be injected in the perilimbic cornea interspersed 
between the corneal lesion and its undesired potential limbic blood supply. Such 
methods may also be utilized in a similar fashion to prevent capillary invasion of 
transplanted corneas. In a sustained-release form injections might only be required 2- 
5 3 times per year. A steroid could also be added to the injection solution to reduce 
inflammation resulting from the injection itself. 

Within another aspect of the present invention, methods are provided for 
treating or preventing neovascular glaucoma, comprising the step of administering to 
a patient a therapeutically effective amount of a polynucleotide, polypeptide, ■ 

10 antagonist and/or agonist to the eye, such that the formation of blood vessels is 

inhibited. In one embodiment, the compound may be administered topically to the 
eye in order to treat or prevent early forms of neovascular glaucoma. Within other 
embodiments, the compound may be implanted by injection into the region of the 
anterior chamber angle. Within other embodiments, the compound may also be 

15 placed in any location such that the compound is continuously released into the 

aqueous humor. Within another aspect of the present invention, methods are provided 
for treating or preventing proliferative diabetic retinopathy, comprising the step of 
administering to a patient a therapeutically effective amount of a polynucleotide, 
polypeptide, antagonist and/or agonist to the eyes, such that the formation of blood 

20 vessels is inhibited. 

Within particularly preferred embodiments of the invention, proliferative 
diabetic retinopathy may be treated by injection into the aqueous humor or the 
vitreous, in order to increase the local concentration of the polynucleotide, 
polypeptide, antagonist and/or agonist in the retina. Preferably, this treatment should 
" 25 be initiated prior to the acquisition of severe disease requiring photocoagulation. 

Within another aspect of the present invention, methods are provided for 
treating or preventing retrolental fibroplasia, comprising the step of administering to a 
patient a therapeutically effective amount of a polynucleotide, polypeptide, antagonist 
and/or agonist to the eye, such that the formation of blood vessels is inhibited. The 

30 compound may be administered topically, via intravitreous injection and/or via 
intraocular implants. 
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Additionally, diseases, disorders, and/or conditions which can be treated, 
prevented, and/or diagnosed with the polynucleotides, polypeptides, agonists and/or 
agonists include, but are not limited to, hemangioma, arthritis, psoriasis, 
angiofibroma, atherosclerotic plaques, delayed wound healing, granulations, 
5 hemophilic joints, hypertrophic scars, nonunion fractures, Osier-Weber syndrome, 
pyogenic granuloma, scleroderma, trachoma, and vascular adhesions. 

Moreover, diseases, disorders, and/or conditions and/or states, which can be 
treated, prevented, and/or diagnosed with the the polynucleotides, polypeptides, 
agonists and/or agonists include, but are not limited to, solid tumors, blood born 
10 tumors such as leukemias, tumor metastasis, Kaposi's sarcoma, benign tumors, for 
example hemangiomas, acoustic neuromas, neurofibromas, trachomas, and pyogenic 
granulomas, rheumatoid arthritis, psoriasis, ocular angiogenic diseases, for example, 
diabetic retinopathy, retinopathy of prematurity, macular degeneration, corneal graft 
rejection, neovascular glaucoma, retrolental fibroplasia, rubeosis, retinoblastoma, and 
15 uvietis, delayed wound healing, endometriosis, vascluogenesis, granulations, 

hypertrophic scars (keloids), nonunion fractures, scleroderma, trachoma, vascular 
adhesions, myocardial angiogenesis, coronary collaterals, cerebral collaterals, 
arteriovenous malformations, ischemic limb angiogenesis, Osier-Webber Syndrome, 
plaque neovascularization, telangiectasia, hemophiliac joints, angiofibroma 
20 fibromuscular dysplasia, wound granulation, Crohn's disease, atherosclerosis, birth 
control agent by preventing vascularization required for embryo implantation 
controlling menstruation, diseases that have angiogenesis as a pathologic consequence 
such as cat scratch disease (Rochele minalia quintosa), ulcers (Helicobacter pylori), 
Bartonellosis and bacillary angiomatosis. 
25 In one aspect of the birth control method, an amount of the compound 

sufficient to block embryo implantation is administered before or after intercourse and 
fertilization have occurred, thus providing an effective method of birth control, 
possibly a "morning after" method. Polynucleotides, polypeptides, agonists and/or 
agonists may also be used in controlling menstruation or administered as either a 
30 peritoneal lavage fluid or for peritoneal implantation in the treatment of 
endometriosis. 
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Polynucleotides, polypeptides, agonists and/or agonists of the present 
invention may be incorporated into surgical sutures in order to prevent stitch 
granulomas. 

Polynucleotides, polypeptides, agonists and/or agonists may be utilized in a 
5 wide variety of surgical procedures. For example, within one aspect of the present 
invention a compositions (in the form of, for example, a spray or film) may be utilized 
to coat or spray an area prior to removal of a tumor, in order to isolate normal 
surrounding tissues from malignant tissue, and/or to prevent the spread of disease to 
surrounding tissues. Within other aspects of the present invention, compositions (e.g., 

10 in the form of a spray) may be delivered via endoscopic procedures in order to coat 
tumors, or inhibit angiogenesis in a desired locale. Within yet other aspects of the 
present invention, surgical meshes which have been coated with anti- angiogenic 
compositions of the present invention may be utilized in any procedure wherein a 
surgical mesh might be utilized. For example, within one embodiment of the 

15 invention a surgical mesh laden with an anti-angiogenic composition may be utilized 
during abdominal cancer resection surgery (e.g., subsequent to colon resection) in 
order to provide support to the structure, and to release an amount of the anti- 
angiogenic factor. 

Within further aspects of the present invention, methods are provided for 
20 treating tumor excision sites, comprising administering a polynucleotide, polypeptide, 
agonist and/or agonist to the resection margins of a tumor subsequent to excision, 
such that the local recurrence of cancer and the formation of new blood vessels at the 
site is inhibited. Within one embodiment of the invention, the anti-angiogenic 
compound is administered directly to the tumor excision site (e.g., applied by 
25 swabbing, brushing or otherwise coating the resection margins of the tumor with the 
anti-angiogenic compound). Alternatively, the anti-angiogenic compounds may be 
incorporated into known surgical pastes prior to administration. Within particularly 
preferred embodiments of the invention, the anti-angiogenic compounds are applied 
after hepatic resections for malignancy, and after neurosurgical operations. 
30 Within one aspect of the present invention, polynucleotides, polypeptides, 

agonists and/or agonists may be administered to the resection margin of a wide 
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variety of tumors, including for example, breast, colon, brain and hepatic tumors. For 
example, within one embodiment of the invention, anti-angiogenic compounds may 
be administered to the site of a neurological tumor subsequent to excision, such that 
the formation of new blood vessels at the site are inhibited. 
5 The polynucleotides, polypeptides, agonists and/or agonists of the present 

invention may also be administered along with other anti-angiogenic factors. 
Representative examples of other anti-angiogenic factors include: Anti-Invasive 
Factor, retinoic acid and derivatives thereof, paclitaxel, Suramin, Tissue Inhibitor of 
Metalloproteinase-1, Tissue Inhibitor of Metalloproteinase-2, Plasminogen Activator 
10 Inhibitor-1 , Plasminogen Activator Inhibitor-2, and various forms of the lighter "d 
group" transition metals. 

Lighter "d group" transition metals include, for example, vanadium, 
molybdenum, tungsten, titanium, niobium, and tantalum species. Such transition 
metal species may form transition metal complexes. Suitable complexes of the 
15 above-mentioned transition metal species include oxo transition metal complexes. 

Representative examples of vanadium complexes include oxo vanadium 
complexes such as vanadate and vanadyl complexes. Suitable vanadate complexes 
include metavanadate and orthovanadate complexes such as, for example, ammonium 
metavanadate, sodium metavanadate, and sodium orthovanadate. Suitable vanadyl 
20 complexes include, for example, vanadyl acetylacetonate and vanadyl sulfate 

including vanadyl sulfate hydrates such as vanadyl sulfate mono- and trihydrates. 

Representative examples of tungsten and molybdenum complexes also include 
oxo complexes. Suitable oxo tungsten complexes include tungstate and tungsten 
oxide complexes. Suitable tungstate complexes include ammonium tungstate, 
25 calcium tungstate. sodium tungstate dihydrate, and tungstic acid. Suitable tungsten 
oxides include tungsten (IV) oxide and tungsten (VI) oxide. Suitable oxo 
molybdenum complexes include molybdate, molybdenum oxide, and molybdenyl 
complexes. Suitable molybdate complexes include ammonium molybdate and its 
hydrates, sodium molybdate and its hydrates, and potassium molybdate and its 
30 hydrates. Suitable molybdenum oxides include molybdenum (VI) oxide, molybdenum 
(VI) oxide, and molybdic acid. Suitable molybdenyl complexes include, for example, 



WO 00/58496 



PCT/US00/07722 



molybdenyl acetylacetonate. Other suitable tungsten and molybdenum complexes 
include hydroxo derivatives derived from, for example, glycerol, tartaric acid, and 
sugars. 

A wide variety of other anti-angiogenic factors may also be utilized within the 
5 context of the present invention. Representative examples include platelet factor 4; 

protamine sulphate; sulphated chitin derivatives (prepared from queen crab shells), 

(Murataet al., Cancer Res. 51:22-26, 1991); Sulphated Polysaccharide Peptidoglycan 

Complex (SP- PG) (the function of this compound may be enhanced by the presence 

of steroids such as estrogen, and tamoxifen citrate); Staurosporine; modulators of 
10 matrix metabolism, including for example, proline analogs, cishydroxyproline, d,L- 

3,4-dehydroproline, Thiaproline, alpha,alpha-dipyridyl, aminopropionitrile fumarate; 

4-propyl-5-(4-pyridinyl)-2(3H)-oxazoIone; Methotrexate; Mitoxantrone; Heparin; 

Interferons; 2 Macroglobulin-serum; ChIMP-3 (Pavloff et al.. J. Bio. Chem. 

267:17321-17326, 1992); Chymostatin (Tomkinson et al., Biochem J. 286:475-480, 
15 1992); Cyclodextrin Tetradecasulfate; Eponemycin; Camptothecin; Fumagillin 

(Ingber et al., Nature 348:555-557, 1990); Gold Sodium Thiomalate ("GST"; 

Matsubara and Ziff, J. Clin. Invest. 79: 1440-1446, 1987); anticollagenase-serum; 

alpha2-antiplasmin (Holmes et al., J. Biol. Chem. 262(4): 1659- 1664, 1987); 

Bisantrene (National Cancer Institute); Lobenzarit disodium (N-(2)-carboxyphenyl-4- 
20 chloroanthronilic acid disodium or "CCA"; Takeuchi et al.. Agents Actions 36:312- 

316, 1992); Thalidomide; Angostatic steroid; AGM-1470; carboxynaminolmidazole; 

and metalloproteinase inhibitors such as BB94. 

Diseases at the Cellular Level 

25 Diseases associated with increased cell survival or the inhibition of apoptosis 

that could be treated, prevented, and/or diagnosed by the polynucleotides or 
polypeptides and/or antagonists or agonists of the invention, include cancers (such as 
follicular lymphomas, carcinomas with p53 mutations, and hormone-dependent 
tumors, including, but not limited to colon cancer, cardiac tumors, pancreatic cancer, 

30 melanoma, retinoblastoma, glioblastoma, lung cancer, intestinal cancer, testicular 

cancer, stomach cancer, neuroblastoma, myxoma, myoma, lymphoma, endothelioma, 



BNSDOCID: <WO QQ5S4Q6A1 I > 



WO 00/58496 



PCT/USOO/07722 



190 



10 



15 



20 



25 



30 



osteoblastoma, osteoclastoma, osteosarcoma, chondrosarcoma, adenoma, breast 
cancer, prostate cancer, Kaposi's sarcoma and ovarian cancer): autoimmune diseases, 
disorders, and/or conditions (such as, multiple sclerosis, Sjogren's syndrome, 
Hashimoto's thyroiditis, biliary cirrhosis, Behcet's disease, Crohn's disease, 
polymyositis, systemic lupus erythematosus and immune-related glomerulonephritis 
and rheumatoid arthritis) and viral infections (such as herpes viruses, pox viruses and 
adenoviruses), inflammation, graft v. host disease, acute graft rejection, and chronic 
graft rejection. In preferred embodiments, the polynucleotides or polypeptides, and/or 
agonists or antagonists of the invention are used to inhibit growth, progression, and/or 
metasis of cancers, in particular those listed above. 

Additional diseases or conditions associated with increased cell survival that 
could be treated, prevented or diagnosed by the polynucleotides or polypeptides, or 
agonists or antagonists of the invention, include, but are not limited to, progression, 
and/or metastases of malignancies and related disorders such as leukemia (including 
acute leukemias (e.g., acute lymphocytic leukemia, acute myelocytic leukemia 
(including myeloblastic, promyelocytic, myelomonocytic, monocytic, and 
erythroleukemia)) and chronic leukemias (e.g., chronic myelocytic (granulocytic) 
leukemia and chronic lymphocytic leukemia)), polycythemia vera, lymphomas (e.g., 
Hodgkin's disease and non-Hodgkin's disease), multiple myeloma, Waldenstrom's 
macroglobulinemia, heavy chain disease, and solid tumors including, but not limited 
to, sarcomas and carcinomas such as fibrosarcoma, myxosarcoma, liposarcoma, 
chondrosarcoma, osteogenic sarcoma, chordoma, angiosarcoma, endotheliosarcoma, 
lymphangiosarcoma, lymphangioendotheliosarcoma, synovioma, mesothelioma, 
Ewing's tumor, leiomyosarcoma, rhabdomyosarcoma, colon carcinoma, pancreatic 
cancer, breast cancer, ovarian cancer, prostate cancer, squamous cell carcinoma, basal 
cell carcinoma, adenocarcinoma, sweat gland carcinoma, sebaceous gland carcinoma, 
papillary carcinoma, papillary adenocarcinomas, cystadenocarcinoma, medullary 
carcinoma, bronchogenic carcinoma, renal cell carcinoma, hepatoma, bile duct 
carcinoma, choriocarcinoma, seminoma, embryonal carcinoma. Wilm's tumor, 
cervical cancer, testicular tumor, lung carcinoma, small cell lung carcinoma, bladder 
carcinoma, epithelial carcinoma, glioma, astrocytoma, medulloblastoma. 



WO 00/58496 PCT/US00/07722 

191 



craniopharyngioma, ependymoma, pinealoma, hemangioblastoma, acoustic neuroma, 
oligodendroglioma, menangioma, melanoma, neuroblastoma, and retinoblastoma. 

Diseases associated with increased apoptosis that could be treated, prevented, 
and/or diagnosed by the polynucleotides or polypeptides, and/or agonists or 
5 antagonists of the invention, include AIDS; neurodegenerative diseases, disorders, 
and/or conditions (such as Alzheimer's disease, Parkinson's disease, Amyotrophic 
lateral sclerosis, Retinitis pigmentosa, Cerebellar degeneration and brain tumor or 
prior associated disease); autoimmune diseases, disorders, and/or conditions (such as, 
multiple sclerosis,. Sjogren's syndrome, Hashimoto's thyroiditis, biliary cirrhosis, 

10 Behcet's disease, Crohn's disease, polymyositis, systemic lupus erythematosus and 
immune-related glomerulonephritis and rheumatoid arthritis) myelodysplastic 
syndromes (such as aplastic anemia), graft v. host disease, ischemic injury (such as 
that caused by myocardial infarction, stroke and reperfusion injury), liver injury (e.g., 
hepatitis related liver injury, ischemia/reperfusion injury, cholestosis (bile duct injury) 

15 and liver cancer); toxin-induced liver disease (such as that caused by alcohol), septic 
shock, cachexia and anorexia. 

Wound Healing and Epithelial Ce ll Proliferation 

In accordance with yet a further aspect of the present invention, there is 
20 provided a process for utilizing the polynucleotides or polypeptides, and/or agonists 
or antagonists of the invention, for therapeutic purposes, for example, to stimulate 
epithelial cell proliferation and basal keratiriocytes for the purpose of wound healing, 
and to stimulate hair follicle production and healing of dermal wounds. 
Polynucleotides or polypeptides, as well as agonists or antagonists of the invention, 
25 may be clinically useful in stimulating wound healing including surgical wounds, 

excisional wounds, deep wounds involving damage of the dermis and epidermis, eye 
tissue wounds, dental tissue wounds, oral cavity wounds, diabetic ulcers, dermal 
ulcers, cubitus ulcers, arterial ulcers, venous stasis ulcers, bums resulting from heat 
exposure or chemicals, and other abnormal wound healing conditions such as uremia, 
30 malnutrition, vitamin deficiencies and complications associted with systemic 
treatment with steroids, radiation therapy and antineoplastic drugs and 
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antimetabolites. Polynucleotides or polypeptides, and/or agonists or antagonists of 
the invention, could be used to promote dermal reestablishment subsequent to dermal 
loss 

The polynucleotides or polypeptides, and/or agonists or antagonists of the 
5 invention, could be used to increase the adherence of skin grafts to a wound bed and 
to stimulate re-epithelialization from the wound bed. The following are a non- 
exhaustive list of grafts that polynucleotides or polypeptides, agonists or antagonists 
of the invention, could be used to increase adherence to a wound bed: autografts, 
artificial skin, allografts, autodermic graft, autoepdermic grafts, avacular grafts, Blair- 
10 Brown grafts, bone graft, brephoplastic grafts, cutis graft, delayed graft, dermic graft, 
epidermic graft, fascia graft, full thickness graft, heterologous graft, xenograft, 
homologous graft, hyperplastic graft, lamellar graft, mesh graft, mucosal graft, Ollier- 
Thiersch graft, omenpal graft, patch graft, pedicle graft, penetrating graft, split skin 
graft, thick split graft. The polynucleotides or polypeptides, and/or agonists or 
15 antagonists of the invention, can be used to promote skin strength and to improve the 

appearance of aged skin. 

It is believed that the polynucleotides or polypeptides, and/or agonists or 
antagonists of the invention, will also produce changes in hepatocyte proliferation, 
and epithelial cell proliferation in the lung, breast, pancreas, stomach, small intesting, 
20 and large intestine. The polynucleotides or polypeptides, and/or agonists or 

antagonists of the invention, could promote proliferation of epithelial cells such as 
sebocytes, hair follicles, hepatocytes, type II pneumocytes, mucin-producing goblet 
cells, and other epithelial cells and their progenitors contained within the skin, lung, 
liver, and gastrointestinal tract. The polynucleotides or polypeptides, and/or agonists 
25 or antagonists of the invention, may promote proliferation of endothelial cells, 
keratinocytes, and basal keratinocytes. 

The polynucleotides or polypeptides, and/or agonists or antagonists of the 
invention, could also be used to reduce the side effects of gut toxicity that result from 
radiation, chemotherapy treatments or viral infections. The polynucleotides or 
30 polypeptides, and/or agonists or antagonists of the invention, may have a 
cytoprotective effect on the small intestine mucosa. The polynucleotides or 
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polypeptides, and/or agonists or antagonists of the invention, may also stimulate 
healing of mucositis (mouth ulcers) that result from chemotherapy and viral 
infections. 

The polynucleotides or polypeptides, and/or agonists or antagonists of the 
5 invention, could further be used in full regeneration of skin in full and partial 

thickness skin defects, including burns, (i.e., repopulation of hair follicles, sweat 
glands, and sebaceous glands), treatment of other skin defects such as psoriasis. The 
polynucleotides or polypeptides, and/or agonists or antagonists of the invention, could 
be used to treat epidermolysis bullosa, a defect in adherence of the epidermis to the 

10 underlying dermis which results in frequent, open and painful blisters by accelerating 
reepithelialization of these lesions. The polynucleotides or polypeptides, and/or 
agonists or antagonists of the invention, could also be used to treat gastric and 
doudenal ulcers and help heal by scar formation of the mucosal lining and 
regeneration of glandular mucosa and duodenal mucosal lining more rapidly. 

15 Inflamamatory bowel diseases, such as Crohn's disease and ulcerative colitis, are 
diseases which result in destruction of the mucosal surface of the small or large 
intestine, respectively. Thus, the polynucleotides or polypeptides, and/or agonists or 
antagonists of the invention, could be used to promote the resurfacing of the mucosal 
surface to aid more rapid healing and to prevent progression of inflammatory bowel 

20 disease. Treatment with the polynucleotides or polypeptides, and/or agonists or 

antagonists of the invention, is expected to have a significant effect on the production 
of mucus throughout the gastrointestinal tract and could be used to protect the 
intestinal mucosa from injurious substances that are ingested or following surgery. 
The polynucleotides or polypeptides, and/or agonists or antagonists of the invention, 

25 could be used to treat diseases associate with the under expression of the 
polynucleotides of the invention. 

Moreover, the polynucleotides or polypeptides, and/or agonists or antagonists of 
the invention, could be used to prevent and heal damage to the lungs due to various 
pathological states. A growth factor such as the polynucleotides or polypeptides, 

30 and/or agonists or antagonists of the invention, which could stimulate proliferation 
and differentiation and promote the repair of alveoli and brochiolar epithelium to 



BKJSDOC1D: <WO_005B496A1_I_> 



WO 00/58496 



PCT/US00/07722 



194 



20 



prevent or treat acute or chronic lung damage. For example, emphysema, which 
results in the progressive loss of aveoli, and inhalation injuries, i.e., resulting from 
smoke inhalation and burns, that cause necrosis of the bronchiolar epithelium and 
alveoli could be effectively treated, prevented, and/or diagnosed using the 
5 polynucleotides or polypeptides, and/or agonists or antagonists of the invention. 
Also, the polynucleotides or polypeptides, and/or agonists or antagonists of the 
invention, could be used to stimulate the proliferation of and differentiation of type II 
pneumocytes, which may help treat or prevent disease such as hyaline membrane 
diseases, such as infant respiratory distress syndrome and bronchopulmonary 
10 displasia, in premature infants. 

The polynucleotides or polypeptides, and/or agonists or antagonists of the 
invention, could stimulate the proliferation and differentiation of hepatocytes and, 
thus, could be used to alleviate or treat liver diseases and pathologies such as 
fulminant liver failure caused by cirrhosis, liver damage caused by viral hepatitis and 
toxic substances (i.e., acetaminophen, carbon tetraholoride and other hepatotoxins 
known in the art). 

In addition, the polynucleotides or polypeptides, and/or agonists or antagonists 
of the invention, could be used treat or prevent the onset of diabetes mellitus. In 
patients with newly diagnosed Types I and II diabetes, where some islet cell function 
remains, the polynucleotides or polypeptides, and/or agonists or antagonists of the 
invention, could be used to maintain the islet function so as to alleviate, delay or 
prevent permanent manifestation of the disease. Also, the polynucleotides or 
polypeptides, and/or agonists or antagonists of the invention, could be used as an 
auxiliary in islet cell transplantation to improve or promote islet cell function. 



15 



25 



Neurological Dicpacoc 

Nervous system diseases, disorders, and/or conditions, which can be treated, 
prevented, and/or diagnosed with the compositions of the invention (e.g., 
30 polypeptides, polynucleotides, and/or agonists or antagonists), include, but are not 
limited to. nervous system injuries, and diseases, disorders, and/or conditions which 
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result in either a disconnection of axons, a diminution or degeneration of neurons, or 
demyelination. Nervous system lesions which may be treated, prevented, and/or 
diagnosed in a patient (including human and non-human mammalian patients) 
according to the invention, include but are not limited to, the following lesions of 
5 either the central (including spinal cord, brain) or peripheral nervous systems: (1) 

ischemic lesions, in which a lack of oxygen in a portion of the nervous system results 
in neuronal injury or death, including cerebral infarction or ischemia, or spinal cord 
infarction or ischemia; (2) traumatic lesions, including lesions caused by physical 
injury or associated with surgery, for example, lesions which sever a portion of the 

10 nervous system, or compression injuries; (3) malignant lesions, in which a portion of 
the nervous system is destroyed or injured by malignant tissue which is either a 
nervous system associated malignancy or a malignancy derived from non-nervous 
system tissue; (4) infectious lesions, in which a portion of the nervous system is 
destroyed or injured as a result of infection, for example, by an abscess or associated 

15 with infection by human immunodeficiency virus, herpes zoster, or herpes simplex 

virus or with Lyme disease, tuberculosis, syphilis; (5) degenerative lesions, in which 
a portion of the nervous system is destroyed or injured as a result of a degenerative 
process including but not limited to degeneration associated with Parkinson's disease, 
Alzheimer's disease, Huntington's chorea, or amyotrophic lateral sclerosis (ALS); (6) 

20 lesions associated with nutritional diseases, disorders, and/or conditions, in which a 
portion of the nervous system is destroyed or injured by a nutritional disorder or 
disorder of metabolism including but not limited to, vitamin B 12 deficiency, folic 
acid deficiency, Wernicke disease, tobacco-alcohol amblyopia, Marchiafava-Bignami 
disease (primary degeneration of the corpus callosum), and alcoholic cerebellar 

25 degeneration; (7) neurological lesions associated with systemic diseases including, 
but not limited to, diabetes (diabetic neuropathy. Bell's palsy), systemic lupus 
erythematosus, carcinoma, or sarcoidosis; (8) lesions caused by toxic substances 
including alcohol, lead, or particular neurotoxins; and (9) demyelinated lesions in 
which a portion of the nervous system is destroyed or injured by a demyelinating 

30 disease including, but not limited to, multiple sclerosis, human immunodeficiency 
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virus-associated myelopathy, transverse myelopathy or various etiologies, progressive 
multifocal leukoencephalopathy, and central pontine myelinolysis. 

In a preferred embodiment, the polypeptides, polynucleotides, or agonists or 
antagonists of the invention are used to protect neural cells from the damaging effects 
5 of cerebral hypoxia. According to this embodiment, the compositions of the 

invention are used to treat, prevent, and/or diagnose neural cell injury associated with 
cerebral hypoxia. In one aspect of this embodiment, the polypeptides, 
polynucleotides, or agonists or antagonists of the invention are used to treat, prevent, 
and/or diagnose neural cell injury associated with cerebral ischemia. In another 

10 aspect of this embodiment, the polypeptides, polynucleotides, or agonists or 

antagonists of the invention are used to treat, prevent, and/or diagnose neural cell 
injury associated with cerebral infarction. In another aspect of this embodiment, the 
polypeptides, polynucleotides, or agonists or antagonists of the invention are used to 
treat, prevent, and/or diagnose or prevent neural cell injury associated with a stroke. 

15 In a further aspect of this embodiment, the polypeptides, polynucleotides, or agonists 
or antagonists of the invention are used to treat, prevent, and/or diagnose neural cell 
injury associated with a heart attack. 

The compositions of the invention which are useful for treating or preventing 
a nervous system disorder may be selected by testing for biological activity in 

20 promoting the survival or differentiation of neurons. For example, and not by way of 
limitation, compositions of the invention which elicit any of the following effects may 
be useful according to the invention: (1) increased survival time of neurons in culture; 
(2) increased sprouting of neurons in culture or in vivo; (3) -increased production of a 
neuron-associated molecule in culture or in vivo, e.g., choline acetyltransferase or 

25 acetylcholinesterase with respect to motor neurons; or (4) decreased symptoms of 

neuron dysfunction in vivo. Such effects may be measured by any method known in 
the art. In preferred, non-limiting embodiments, increased survival of neurons may 
routinely be measured using a method set forth herein or otherwise known in the art, 
such as, for example, the method set forth in Arakawa et al. (J. Neurosci. 

30 10:3507-3515 (1990)); increased sprouting of neurons may be detected by methods 
known in the art, such as, for example, the methods set forth in Pestronk et al. (Exp. 
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Neurol. 70:65-82 (1980)) or Brown et al. (Ann. Rev. Neurosci. 4: 17-42 (1981)); 
increased production of neuron-associated molecules may be measured by bioassay, 
enzymatic assay, antibody binding, Northern blot assay, etc.. using techniques known 
in the art and depending on the molecule to be measured: and motor neuron 
5 dysfunction may be measured by assessing the physical manifestation of motor 
neuron disorder, e.g., weakness, motor neuron conduction velocity, or functional 
disability. 

In specific embodiments, motor neuron diseases, disorders, and/or conditions 
that may be treated, prevented, and/or diagnosed according to the invention include, 

10 but are not limited to, diseases, disorders, and/or conditions such as infarction, 
infection, exposure to toxin, trauma, surgical damage, degenerative disease or 
malignancy that may affect motor neurons as well as other components of the nervous 
system, as well as diseases, disorders, and/or conditions that selectively affect neurons 
such as amyotrophic lateral sclerosis, and including, but not limited to, progressive 

15 spinal muscular atrophy, progressive bulbar palsy, primary lateral sclerosis, infantile 
and juvenile muscular atrophy, progressive bulbar paralysis of childhood (Fazio- 
Londe syndrome), poliomyelitis and the post polio syndrome, and Hereditary 
Motorsensory Neuropathy (Charcot-Marie-Tooth Disease). 

20 Infectious Disease 

A polypeptide or polynucleotide and/or agonist or antagonist of the present 
invention can be used to treat, prevent, and/or diagnose infectious agents. For 
example, by increasing the immune response, particularly increasing the proliferation 
and differentiation of B and/or T cells, infectious diseases may betreated, prevented, 

25 and/or diagnosed. The immune response may be increased by either enhancing an 
existing immune response, or by initiating a new immune response. Alternatively, 
polypeptide or polynucleotide and/or agonist or antagonist of the present invention 
may also directly inhibit the infectious agent, without necessarily eliciting an immune 
response. 

30 Viruses are one example of an infectious agent that can cause disease or 

symptoms that can be treated, prevented, and/or diagnosed by a polynucleotide or 
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polypeptide and/or agonist or antagonist of the present invention. Examples of 
viruses, include, but are not limited to Examples of viruses, include, but are not 
limited to the following DNA and RNA viruses and viral families: Arbovirus, 
Adenoviridae, Arenaviridae, Arterivirus, Bimaviridae, Bunyaviridae, Caliciviridae, 
5 Circoviridae, Coronaviridae, Dengue, EBV, HIV, Flaviviridae, Hepadnaviridae 
(Hepatitis), Herpesviridae (such as, Cytomegalovirus, Herpes Simplex, Herpes 
Zoster), Mononegavims (e.g., Paramyxoviridae, Morbillivirus, Rhabdoviridae), 
Orthomyxoviridae (e.g., Influenza A, Influenza B, and parainfluenza), Papiloma 
virus, Papovaviridae, Parvoviridae, Picornaviridae, Poxviridae (such as Smallpox or 
10 Vaccinia), Reoviridae (e.g., Rotavirus), Retroviridae (HTLV-I. HTLV-II, Lentivirus), 
and Togaviridae (e.g., Rubivirus). Viruses falling within these families can cause a 
variety of diseases or symptoms, including, but not limited to: arthritis, bronchiollitis, 
respiratory syncytial virus, encephalitis, eye infections (e.g., conjunctivitis, keratitis), 
chronic fatigue syndrome, hepatitis (A, B, C, E, Chronic Active, Delta), Japanese B 
15 encephalitis, Junin, Chikungunya, Rift Valley fever, yellow fever, meningitis, 

opportunistic infections (e.g., AIDS), pneumonia, Burkitt's Lymphoma, chickenpox, 
hemorrhagic fever, Measles, Mumps, Parainfluenza, Rabies, the common cold, Polio, 
leukemia, Rubella, sexually transmitted diseases, skin diseases (e.g., Kaposi's, warts), 
and viremia. polynucleotides or polypeptides, or agonists or antagonists of the 
20 invention, can be used to treat, prevent, and/or diagnose any of these symptoms or 
diseases. In specific embodiments, polynucleotides, polypeptides, or agonists or 
antagonists of the invention are used to treat, prevent, and/or diagnose: meningitis, 
Dengue, EBV, and/or hepatitis (e.g., hepatitis B). In an additional specific 
embodiment polynucleotides, polypeptides, or agonists or antagonists of the invention ' 
25 are used to treat patients nonresponsive to one or more other commercially available 
hepatitis vaccines. In a further specific embodiment polynucleotides, polypeptides, or 
agonists or antagonists of the invention are used to treat, prevent, and/or diagnose 
AIDS. 

Similarly, bacterial or fungal agents that can cause disease or symptoms and 
30 that can be treated, prevented, and/or diagnosed by a polynucleotide or polypeptide 
and/or agonist or antagonist of the present invention include, but not limited to, 



WO 00/58496 



199 



PCT/USOO/07722 



10 



include, but not limited to. the following Gram-Negative and Gram-positive bacteria 
and bacterial families and fungi: Actinomycetales (e.g., Corynebacterium, 
Mycobacterium, Norcardia), Cryptococcus neoformans, Aspergillosis, Bacillaceae 
(e.g., Anthrax, Clostridium), Bacteroidaceae, Blastomycosis, Bordetella, Borrelia 
(e.g., Borrelia burgdorferi), Brucellosis, Candidiasis, Campylobacter, 
Coccidioidomycosis, Cryptococcosis, Dermatocycoses, E. coli (e.g., Enterotoxigenic 
E-. coli and Enterohemorrhagic E. coli), Enterobacteriaceae (Klebsiella, Salmonella 
(e.g., Salmonella typhi, and Salmonella paratyphi), Serratia, Yersinia), Erysipelothrix, 
Helicobacter, Legionellosis, Leptospirosis, Listeria, Mycoplasmatales, 
Mycobacterium leprae, Vibrio cholerae, Neisseriaceae (e.g., Acinetobacter, 
Gonorrhea, Menigococcal), Meisseria meningitidis, Pasteurellacea Infections (e.g., 
Actinobacillus, Heamophilus (e.g., Heamophilus influenza type B), Pasteurella), 
Pseudomonas, Rickettsiaceae, Chlamydiaceae, Syphilis, Shigella spp., 
Staphylococcal, Meningiococcal, Pneumococcal and Streptococcal (e.g., 
15 Streptococcus pneumoniae and Group B Streptococcus). These bacterial or fungal 
families can cause the following diseases or symptoms, including, but not limited to: 
bacteremia, endocarditis, eye infections (conjunctivitis, tuberculosis, uveitis), 
gingivitis, opportunistic infections (e.g., AIDS related infections), paronychia, 
prosthesis-related infections, Reiter's Disease, respiratory tract infections, such as 
20 Whooping Cough or Empyema, sepsis, Lyme Disease, Cat-Scratch Disease, 

Dysentery, Paratyphoid Fever, food poisoning, Typhoid, pneumonia, Gonorrhea, 
meningitis (e.g., mengitis types A and B), Chlamydia, Syphilis, Diphtheria, Leprosy, 
Paratuberculosis, Tuberculosis, Lupus, Botulism, gangrene, tetanus, impetigo, 
Rheumatic Fever, Scarlet Fever, sexually transmitted diseases, skin diseases (e.g., 
25 cellulitis, dermatocycoses), toxemia, urinary tract infections, wound infections. 

Polynucleotides or polypeptides, agonists or antagonists of the invention, can be used 
to treat, prevent, and/or diagnose any of these symptoms or diseases. In specific 
embodiments, polynucleotides, polypeptides, agonists or antagonists of the invention 
are used to treat, prevent, and/or diagnose: tetanus, Diptheria, botulism, and/or 
30 meningitis type B. 
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Tissues that could be regenerated using the present invention include organs 
(e.g., pancreas, liver, intestine, kidney, skin, endothelium), muscle (smooth, skeletal 
or cardiac), vasculature (including vascular and lymphatics), nervous, hematopoietic, 
and skeletal (bone, cartilage, tendon, and ligament) tissue. Preferably, regeneration 
occurs without or decreased scarring. Regeneration also may include angiogenesis. 

Moreover, a polynucleotide or polypeptide and/or agonist or antagonist of the 
present invention may increase regeneration of tissues difficult to heal. For example, 
increased tendon/ligament regeneration would quicken recovery time after damage. 
A polynucleotide or polypeptide and/or agonist or antagonist of the present invention 
could also be used prophylactically in an effort to avoid damage. Specific diseases 
that could be treated, prevented, and/or diagnosed include of tendinitis, carpal tunnel 
syndrome, and other tendon or ligament defects. A further example of tissue 
regeneration of non-healing wounds includes pressure ulcers, ulcers associated with 
vascular insufficiency, surgical, and traumatic wounds. 

Similarly, nerve and brain tissue could also be regenerated by using a 
polynucleotide or polypeptide and/or agonist or antagonist of the present invention to 
proliferate and differentiate nerve cells. Diseases that could be treated, prevented, 
and/or diagnosed using this method include central and peripheral nervous system 
diseases, neuropathies, or mechanical and traumatic diseases, disorders, and/or 
20 conditions (e.g., spinal cord disorders, head trauma, cerebrovascular disease, and 
stoke). Specifically, diseases associated with peripheral nerve injuries, peripheral 
neuropathy (e.g., resulting from chemotherapy or other medical therapies), localized 
neuropathies, and central nervous system diseases (e.g., Alzheimer's disease, 
Parkinson's disease, Huntington's disease, amyotrophic lateral sclerosis, and Shy-. 
Drager syndrome), could all be treated, prevented, and/or diagnosed using the 
polynucleotide or polypeptide and/or agonist or antagonist of the present invention. 



15 
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r.hemotaxis 

A polynucleotide or polypeptide and/or agonist or antagonist of the present 
30 invention may have chemotaxis activity. A chemotaxic molecule attracts or mobilizes 
cells (e.g., monocytes, fibroblasts, neutrophils, T-cells, mast cells, eosinophils, 
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epithelial and/or endothelial cells) to a particular site in the body, such as 

inflammation, infection, or site of hyperproliferation. The mobilized cells- can then 

fight off and/or heal the particular trauma or abnormality. 

A polynucleotide or polypeptide and/or agonist or antagonist of the present 
5 invention may increase chemotaxic activity of particular cells. These chemotactic 

molecules can then be used to treat, prevent, and/or diagnose inflammation, infection, 

hyperproliferative diseases, disorders,- and/or conditions, or any immune system 

disorder by increasing the number of cells targeted to a particular location in the body. 

For example, chemotaxic molecules can be used to treat, prevent, and/or diagnose 
10 wounds and other trauma to tissues by attracting immune cells to the injured location. 

Chemotactic molecules of the present invention can also attract fibroblasts, which can 

be used to treat, prevent, and/or diagnose wounds. 

It is also contemplated that a polynucleotide or polypeptide and/or agonist or 

antagonist of the present invention may inhibit chemotactic activity. These molecules 
15 could also be used to treat, prevent, and/or diagnose diseases, disorders, and/or 

conditions. Thus, a polynucleotide or polypeptide and/or agonist or antagonist of the 

present invention could be used as an inhibitor of chemotaxis. 



20 Binding Activity 

A polypeptide of the present invention may be used to screen for molecules 
that bind to the polypeptide or for molecules to which the polypeptide binds. The 
binding of the polypeptide and the molecule may activate (agonist), increase, inhibit 
(antagonist), or decrease activity of the polypeptide or the molecule bound. Examples 
25 of such molecules include antibodies, oligonucleotides, proteins (e.g., receptors),or 
small molecules. 

Preferably, the molecule is closely related to the natural ligand of the 
polypeptide, e.g., a fragment of the ligand, or a natural substrate, a ligand, a structural 
or functional mimetic. (See. Coligan et al.. Current Protocols in Immunology 
30 l(2):Chapter 5 (1991).) Similarly, the molecule can be closely related to the natural 
receptor to which the polypeptide binds, or at least, a fragment of the receptor capable 
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of being bound by the polypeptide (e.g., active site). In either case, the molecule can 
be rationally designed-using known techniques. 

Preferably, the screening for these molecules involves producing appropriate 
cells which express the polypeptide, either as a secreted protein or on the cell 
5 membrane. Preferred cells include cells from mammals, yeast, Drosophila, or E. coli. 
Cells expressing the polypeptide (or cell membrane containing the expressed 
polypeptide) are then preferably contacted with a test compound potentially 
containing the molecule to observe binding, stimulation, or inhibition of activity of 

either the polypeptide or the molecule. 
10 The assay may simply test binding of a candidate compound to the 

polypeptide, wherein binding is detected by a label, or in an assay involving 
competition with a labeled competitor. Further, the assay may test whether the 
candidate compound results in a signal generated by binding to the polypeptide. 
Alternatively, the assay can be carried out using cell-free preparations, 
15 polypeptide/molecule affixed to a solid support, chemical libraries, or natural product 
mixtures. The assay may also simply comprise the steps of mixing a candidate 
compound with a solution containing a polypeptide, measuring polypeptide/molecule 
activity or binding, and comparing the polypeptide/molecule activity or binding to a 
standard. 

20 Preferably, an ELISA assay can measure polypeptide level or activity in a 

sample (e.g., biological sample) using a monoclonal or polyclonal antibody. The 
antibody can measure polypeptide level or activity by either binding, directly or 
indirectly, to the polypeptide or by competing with the polypeptide for a substrate. 

Additionally, the receptor to which a polypeptide of the invention binds can be 

25 identified by numerous methods known to those of skill in the art, for example, ligand 
panning and FACS sorting (Coligan, et al.. Current Protocols in Immun., 1(2), 
Chapter 5, (1991)). For example, expression cloning is employed wherein 
polyadenylated RNA is.prepared from a cell responsive to the polypeptides, for 
example, NIH3T3 cells which are known to contain multiple receptors for the FGF 

30 family proteins, and SC-3 cells, and a cDNA library created from this RNA is divided 
into pools and used to transfect COS cells or other cells that are not responsive to the 
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polypeptides. Transfected cells which are grown on glass slides are exposed to the 
polypeptide of the present invention, after they have been labelled. The polypeptides 
can be labeled by a variety of means including iodination or inclusion of a recognition 
site for a site-specific protein kinase. 
5 Following fixation and incubation, the slides are subjected to auto- 

radiographic analysis. Positive pools are identified and sub-pools are prepared and re- 
transfected using an iterative sub-pooling and re-screening process, eventually 
yielding a single clones that encodes the putative receptor. 

As an alternative approach for receptor identification, the labeled polypeptides 
10 can be photoaffinity linked with cell membrane or extract preparations that express 
the receptor molecule. Cross-linked material is resolved by PAGE analysis and 
exposed to X-ray Film. The labeled complex containing the receptors of the 
polypeptides can be excised, resolved into peptide fragments, and subjected to protein 
microsequencing. The amino acid sequence obtained from microsequencing would 
15 be used to design a set of degenerate oligonucleotide probes to screen a cDNA library 
to identify the genes encoding the putative receptors. 

Moreover, the techniques of gene-shuffling, motif-shuffling, exon-shuffling, 
and/or codon-shuffling (collectively referred to as "DNA shuffling") may be 
employed to modulate the activities of polypeptides of the invention thereby 
20 effectively generating agonists and antagonists of polypeptides of the invention. See 
generally, U.S. Patent Nos. 5,605,793, 5,81 1,238, 5,830,721, 5,834,252, and 
5,837,458, and Patten, P. A., et al., Curr. Opinion Biotechnol. 8:724-33 (1997); 
Harayama, S. Trends Biotechnol. 16(2):76-82 (1998); Hansson, L. O., et al., J. Mol. 
Biol. 287:265-76 (1999); and Lorenzo, M. M. and Blasco, R. Biotechniques 
24(2):308-13 (1998) (each of these patents and publications are hereby incorporated 
by reference). In one embodiment, alteration of polynucleotides and corresponding 
polypeptides of the invention may be achieved by DNA shuffling. DNA shuffling 
involves the assembly of two or more DNA segments into a desired polynucleotide 
sequence of the invention molecule by homologous, or site-specific, recombination. 
30 In another embodiment, polynucleotides and corresponding polypeptides of the 

invention may be alterred by being subjected to random mutagenesis by error-prone 
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PCR, random nucleotide insertion or other methods prior to recombination. In 
another embodiment, one or more components, motifs, sections, parts, domains, 
fragments, etc., of the polypeptides of the invention may be recombined with one or 
more components, motifs, sections, parts, domains, fragments, etc. of one or more 

5 heterologous molecules. In preferred embodiments, the heterologous molecules are 
family members. In further preferred embodiments, the heterologous molecule is a 
growth factor such as, for example, platelet-derived growth factor (PDGF), 
insulin-like growth factor (IGF-I), transforming growth factor (TGF)-alpha, epidermal 
growth factor (EGF), fibroblast growth factor (FGF), TGF-beta, bone morphogenetic 

10 protein (BMP)-2, BMP-4, BMP-5, BMP-6, BMP-7, activins A and B, 

decapentaplegic(dpp), 60A, OP-2, dorsalin, growth differentiation factors (GDFs), 
nodal, MIS, inhibin-alpha, TGF-betal, TGF-beta2, TGF-beta3, TGF-beta5, and glial- 
derived neurotrophic factor (GDNF). 

Other preferred fragments are biologically active fragments of the 

15 polypeptides of the invention. Biologically active fragments are those exhibiting 
activity similar, but not necessarily identical, to an activity of the polypeptide. The 
biological activity of the fragments may include an improved desired activity, or a 
decreased undesirable activity. 

Additionally, this invention provides a method of screening compounds to 

20 identify those which modulate the action of the polypeptide of the present invention. 
An example of such an assay comprises combining a mammalian fibroblast cell, a the 
polypeptide of the present invention, the compound to be screened and 3[H] 
thymidine under cell culture conditions where the fibroblast cell would normally 
proliferate. A control assay may be performed in the absence of the compound to be 

25 screened and compared to the amount of fibroblast proliferation in the presence of the 
compound to determine if the compound stimulates proliferation by determining the 
uptake of 3[H] thymidine in each case. The amount of fibroblast cell proliferation is 
measured by liquid scintillation chromatography which measures the incorporation of 
3[H] thymidine. Both agonist and antagonist compounds may be identified by this 

30 procedure. 
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In another method, a mammalian cell or membrane preparation expressing a 
receptor for a polypeptide of the present invention is incubated with a labeled 
polypeptide of the present invention in the presence of the compound. The ability of 
the compound to enhance or block this interaction could then be measured. 
5 Alternatively, the response of a known second messenger system following 

interaction of a compound to be screened and the receptor is measured and the ability 
of the compound to bind to the receptor and elicit a second messenger response is 
measured to determine if the compound is a potential agonist or antagonist. Such 
second messenger systems include but are not limited to, cAMP guanylate cyclase, 
10 ion channels or phosphoinositide hydrolysis. 

All of these above assays can be used as diagnostic or prognostic markers. 
The molecules discovered using these assays can be used to treat, prevent, and/or 
diagnose disease or to bring about a particular result in a patient (e.g., blood vessel 
growth) by activating or inhibiting the polypeptide/molecule. Moreover, the assays 
15 can discover agents which may inhibit or enhance the production of the polypeptides 
of the invention from suitably manipulated cells or tissues. Therefore, the invention 
includes a method of identifying compounds which bind to the polypeptides of the 
invention comprising the steps of: (a) incubating a candidate binding compound with 
the polypeptide; and (b) determining if binding has occurred. Moreover, the 
20 invention includes a method of identifying agonists/antagonists comprising the steps 
of: (a) incubating a candidate compound with the polypeptide, (b) assaying a 
biological activity , and (b) determining if a biological activity of the polypeptide has 
been altered. 

Also, one could identify molecules bind a polypeptide of the invention 
25 experimentally by using the beta-pleated sheet regions contained in the polypeptide 
sequence of the protein. Accordingly, specific embodiments of the invention are 
directed to polynucleotides encoding polypeptides which comprise, or alternatively 
consist of, the amino acid sequence of each beta pleated sheet regions in a disclosed 
polypeptide sequence. Additional embodiments of the invention are directed to 
30 polynucleotides encoding polypeptides which comprise, or alternatively consist of, 
any combination or all of contained in the polypeptide sequences of the invention. 
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Additional preferred embodiments of the invention are directed to polypeptides which 
comprise, or alternatively consist of, the amino acid sequence of each of the beta 
pleated sheet regions in one of the polypeptide sequences of the invention. Additional 
embodiments of the invention are directed to polypeptides which comprise, or 
5 alternatively consist of, any combination or all of the beta pleated sheet regions in one 
of the polypeptide sequences of the invention. 

Targeted Delivery 

In another embodiment, the invention provides a method of delivering 

10 compositions to targeted cells expressing a receptor for a polypeptide of the invention, 
or cells expressing a cell bound form of a polypeptide of the invention. 

As discussed herein, polypeptides or antibodies of the invention may be 
associated with heterologous polypeptides, heterologous nucleic acids, toxins, or 
prodrugs via hydrophobic, hydrophilic, ionic and/or covalent interactions. In one 

15 embodiment, the invention provides a method for the specific delivery of 

compositions of the invention to cells by administering polypeptides of the invention 
(including antibodies) that are associated with heterologous polypeptides or nucleic 
acids. In one example, the invention provides a method for delivering a therapeutic 
protein into the targeted cell. In another example, the invention provides a method for 

20 delivering a single stranded nucleic acid (e.g., antisense or ribozymes) or double 

stranded nucleic acid (e.g., DNA that can integrate into the cell's genome or replicate 
episomally and that can be transcribed) into the targeted cell. 

In another embodiment, the invention provides a method for the specific 
destruction of cells (e.g., the destruction of tumor cells) by administering polypeptides 

25 of the invention (e.g. ? . polypeptides of the invention or antibodies of the invention) in 
association with toxins or cytotoxic prodrugs. 

By "toxin" is meant compounds that bind and activate endogenous cytotoxic 
effector systems, radioisotopes, holotoxins, modified toxins, catalytic subunits of 
toxins, or any molecules or enzymes not normally present in or on the surface of a cell 

30 that under defined conditions cause the cell's death. Toxins that may be used 

according to the methods of the invention include, but are not limited to, radioisotopes 
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known in the art, compounds such as, for example, antibodies (or complement fixing 
containing portions thereof) that bind an inherent or induced endogenous cytotoxic 
effector system, thymidine kinase, endonuclease, RNAse, alpha toxin, ricin, abrin, 
Pseudomonas exotoxin A, diphtheria toxin, saporin, momordin. gelonin, pokeweed 
antiviral protein, alpha-sarcin and cholera toxin. By "cytotoxic prodrug" is meant a 
non-toxic compound that is converted by an enzyme, normally present in the cell, into 
a cytotoxic compound. Cytotoxic prodrugs that may be used according to the 
methods of the invention include, but are not limited to, glutamyl derivatives of 
benzoic acid mustard alkylating agent, phosphate derivatives of etoposide or 
mitomycin C, cytosine arabinoside, daunorubisin, and phenoxyacetamide derivatives 
of doxorubicin. 



nniff Screening 

Further contemplated is the use of the polypeptides of the present invention, or 
15 the polynucleotides encoding these polypeptides, to screen for molecules which 
modify the activities of the polypeptides of the present invention. Such a method 
would include contacting the polypeptide of the present invention with a selected 
compound(s) suspected of having antagonist or agonist activity, and assaying the 
activity of these polypeptides following binding. 
20 This invention is particularly useful for screening therapeutic compounds by 

using the polypeptides of the present invention, or binding fragments thereof, in any 
of a variety of drug screening techniques. The polypeptide or fragment employed in 
such a test may be affixed to a solid support, expressed on a cell surface, free in 
solution, or located intracellular^. One method of drug screening utilizes eukaryotic 
25 or prokaryotic host cells which are stably transformed with recombinant nucleic acids 
expressing the polypeptide or fragment. Drugs are screened against such transformed 
cells in competitive binding assays. One may measure, for example, the formulation 
of complexes between the agent being tested and a polypeptide of the present 
invention. 

30 Thus, the present invention provides methods of screening for drugs or any 

other agents which affect activities mediated by the polypeptides of the present 
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invention. These methods comprise contacting such an agent with a polypeptide of the 
present invention or a fragment thereof and assaying for the presence of a complex 
between the agent and the polypeptide or a fragment thereof, by methods well known 
in the art. In such a competitive binding assay, the agents to screen are typically 

5 labeled. Following incubation, free agent is separated from that present in bound 
form, and the amount of free or uncomplexed label is a measure of the ability of a 
particular agent to bind to the polypeptides of the present invention. 

Another technique for drug screening provides high throughput screening for 
compounds having suitable binding affinity to the polypeptides of the present 

10 invention, and is described in great detail in European Patent Application 84/03564, 
published on September 13, 1984, which is incorporated herein by reference herein. 
Briefly stated, large numbers of different small peptide test compounds are 
synthesized on a solid substrate, such as plastic pins or some other surface. The 
peptide test compounds are reacted with polypeptides of the present invention and 

15 washed. Bound polypeptides are then detected by methods well known in the art. 
Purified polypeptides are coated directly onto plates for use in the aforementioned 
drug screening techniques. In addition, non-neutralizing antibodies may be used to 
capture the peptide and immobilize it on the solid support. 

This invention also contemplates the use of competitive drug screening assays 

20 in which neutralizing antibodies capable of binding polypeptides of the present 

invention specifically compete with a test compound for binding to the polypeptides 
or fragments thereof. In this manner, the antibodies are used to detect the presence of 
any peptide which shares one or more antigenic epitopes with a polypeptide of the 
invention. 

25 

Antisense And Ribozvme (Antagonists) 

In specific embodiments, antagonists according to the present invention are 
nucleic acids corresponding to the sequences contained in SEQ ID NO:X, or the 
complementary strand thereof, and/or to nucleotide sequences contained a deposited 
30 clone. In one embodiment, antisense sequence is generated internally by the 

organism, in another embodiment, the antisense sequence is separately administered 



BNSDOCtD: <WO_00584Q6A1_L> 



WO 00/58496 



PCT/US00/07722 



210 



(see, for example, O'Connor, Neurochem., 56:560 (1991).' Oligodeoxynucleotides as 
Anitsense Inhibitors of Gene Expression, CRC Press, Boca Raton, FL (1988). 
Antisense technology can be used to control gene expression through antisense DNA 
or RNA, or through triple-helix formation. Antisense techniques are discussed for 
5 example, in Okano, Neurochem., 56:560 (1991); Oligodeoxynucleotides as Antisense 
Inhibitors of Gene Expression, CRC Press, Boca Raton, FL (1988). Triple helix 
formation is discussed in, for instance, Lee et al., Nucleic Acids Research, 6:3073 
(1979); Cooney et al., Science, 241:456 (1988); and Dervan et al., Science, 251:1300 
(1991). The methods are based on binding of a polynucleotide to a complementary 
10 DNA or RNA. 

For example, the use of c-myc and c-myb antisense RNA constructs to inhibit 
the growth of the non-lymphocytic leukemia cell line HL-60 and other cell lines was 
previously described. (Wickstrom et al. (1988); Anfossi et al. (1989)). These 
experiments were performed in vitro by incubating cells with the oligonucleotide. 
15 A stmilar procedure for in vivo use is described in WO 91/15580. Briefly, a pair of 
oligonucleotides for a given antisense RNA is produced as follows: A sequence 
compliment^ to the first 15 bases of the open reading frame is flanked by an EcoRl 
site on the 5 end and a HindlH site on the 3 end. Next, the pair of oligonucleotides is 
heated at 90°C for one minute and then annealed in 2X ligation buffer (20mM TRIS 
20 HC1 pH 7.5, lOmM MgC12, 10MM dithiothreitol (DTT) and 0.2 mM ATP) and then 
ligated to the EcoRl/Hind III site of the retroviral vector PMV7 (WO 91/15580). 

For example, the 5' coding portion of a polynucleotide that encodes the mature 
polypeptide of the present invention may be used to design an antisense RNA 
oligonucleotide of from about 10 to 40 base pairs in length. A DNA oligonucleotide 
is designed to be complementary to a region of the gene involved in transcription 
thereby preventing transcription and the production of the receptor. The antisense 
RNA oligonucleotide hybridizes to the mRNA in vivo and blocks translation of the 
mRNA molecule into receptor polypeptide. 

In one embodiment, the antisense nucleic acid of the invention is produced 
30 intracellular^ by transcription from an exogenous sequence. For example, a vector or 
a portion thereof, is transcribed, producing an antisense nucleic acid (RNA) of the 
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invention. Such a vector would contain a sequence encoding the antisense nucleic 
acid of the invention. Such a vector can remain episomal or become chromosomally 
integrated, as long as it can be transcribed to produce the desired antisense RNA. 
Such vectors can be constructed by recombinant DNA technology methods standard 

r 

5 in the art. Vectors can be plasmid, viral, or others known in the art, used for 

replication and expression in vertebrate cells. Expression of the sequence encoding a 
polypeptide of the invention, or fragments thereof, can be by any promoter known in 
the art to act in vertebrate, preferably human cells. Such promoters can be inducible 
or constitutive. Such promoters include, but are not limited to, the S V40 early 

10 promoter region (Bernoist .and Chambon, Nature, 29:304-310 (1981), the promoter 
contained in the 3' long terminal repeat of Rous sarcoma virus (Yamamoto et ah, 
Cell, 22:787-797 (1980), the herpes thymidine promoter (Wagner et al., Proc. Natl. 
Acad. Sci. U.S.A., 78:1441-1445 (1981), the regulatory sequences of the 
metallothionein gene (Brinster et al., Nature, 296:39-42 (1982)), etc. 

15 The antisense nucleic acids of the invention comprise a sequence 

complementary to at least a portion of an RNA transcript of a gene of interest. 
However, absolute complementarity, although preferred, is not required. A sequence 
"complementary to at least a portion of an RNA," referred to herein, means a 
sequence having sufficient complementarity to be able to hybridize with the RNA, 

20 forming a stable duplex: in the case of double stranded antisense nucleic acids of the 
invention, a single strand of the duplex DNA may thus be tested, or triplex formation 
may be assayed. The ability to hybridize will depend on both the degree of 
complementarity and the length of the antisense nucleic acid Generally, the larger the 
hybridizing nucleic acid, the more base mismatches with a RNA sequence of the 

25 invention it may contain and still form a stable duplex (or triplex as the case may be). 
One skilled in the an can ascertain a tolerable degree of mismatch by use of standard 
procedures to determine the melting point of the hybridized complex. 

Oligonucleotides that are complementary to the 5' end of the message, e.g., 
the 5' untranslated sequence up to and including the AUG initiation codon, should 

30 work most efficiently at inhibiting translation. However, sequences complementary 
to the 3' untranslated sequences of mRNAs have been shown to be effective at 
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inhibiting translation of mRNAs as well. See generally, Wagner, R.. Nature, 
372:333-335 (1994). Thus, oligonucleotides complementary to either the 5' - or 3' - 
non- translated, non-coding regions of a polynucleotide sequence of the invention 
could be used in an antisense approach to inhibit translation of endogenous mRNA. 
5 Oligonucleotides complementary to the 5' untranslated region of the mRNA should 
include the complement of the AUG start codon. Antisense oligonucleotides 
complementary to mRNA coding regions are less efficient inhibitors of translation but 
could be used in accordance with the invention. Whether designed to hybridize to the 
5" - ( y - or coding region of mRNA, antisense nucleic acids should be at least six 

10 nucleotides in length, and are preferably oligonucleotides ranging from 6 to about 50 
nucleotides in length. In specific aspects the oligonucleotide is at least 10 
nucleotides, at least 17 nucleotides, at least 25 nucleotides or at least 50 nucleotides. 

The polynucleotides of the invention can be DNA or RNA or chimeric 
mixtures or derivatives or modified versions thereof, single-stranded or double- 

1 5 stranded. The oligonucleotide can be modified at the base moiety, sugar moiety, or 
phosphate backbone, for example, to improve stability of the molecule, hybridization, 
etc. The oligonucleotide may include other appended groups such as peptides (e.g., 
for targeting host cell receptors in vivo), or agents facilitating transport across the cell 
membrane (see, e.g., Letsinger et a!., Proc. Natl. Acad. Sci. U.S.A. 86:6553-6556 

20 (1989); Lemaitre et ah, Proc. Natl. Acad. Sci., 84:648-652 (1987); PCT Publication 
NO: WO88/09810, published December 15, 1988) or the blood-brain barrier (see, 
e.g., PCT Publication NO: WO89/10134, published April 25, 1988), hybridization- 
triggered cleavage agents. (See, e.g., Krol et aL, BioTechniques, 6:958-976 (1988)) 
or intercalating agents. (See, e.g., Zon, Pharm. Res., 5:539-549 (1988)). To this end, 

25 the oligonucleotide may be conjugated to another molecule, e.g., a peptide, 

hybridization triggered cross-linking agent, transport agent, hybridization-triggered 
cleavage agent, etc. 

The antisense oligonucleotide may comprise at least one modified base moiety 
which is selected from the group including, but not limited to. 5-fluorouraciL 
30 5-bromouracil, 5-chlorouracil, 5-iodouracil, hypoxanthine, xantine, 4-acetylcytosine, 
5-(carboxyhydroxylmethyl) uracil. 5-carboxymethylaminomethyl-2-thiouridine, 
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5-carboxymethylaminomethyluracil. dihydrouracil, beta-D-galactosylqueosine, 
inosine, N6-isopentenyladenine, 1-methylguanine, 1-methylinosine, 
2,2-dimeihylguanine, 2-methyladenine, 2-methylguanine, 3-methylcytosine, 
5-methylcytosine, N6-adenine, 7-methylguanine, 5-methylaminomethyluracil, 

5 5-methoxyaminomethyl-2-thiouracil, beta-D-mannosylqueosine, 

5'-methoxycarboxymethyluracil, 5-methoxyuracil, 2-methylthio-N6- 
isopentenyladenine, uracil-5-oxyacetic acid (v), wybutoxosine, pseudouracil, 
queosine. 2-thiocytosine, 5-methyl-2-thiouracil, 2-thiouracil, 4-thiouracil, 
5-methyluracil, uracil-5-oxyacetic acid methylester, uracil-5-oxyacetic acid (v), 

10 5-methyl-2-thiouracil, 3-(3-arnino-3-N-2-carboxypropyl) uracil, (acp3)w, and 
2 ,6-di aminopurine . 

The antisense oligonucleotide may also comprise at least one modified sugar 
moiety selected from the group including, but not limited to, arabinose, 
2-fluoroarabinose, xylulose, and hexose. 

15 In yet another embodiment, the antisense oligonucleotide comprises at least 

one modified phosphate backbone selected from the group including, but not limited 
to, a phosphorothioate, a phosphorodithioate, a phosphoramidothioate, a 
phosphoramidate, a phosphordiamidate, a methylphosphonate, an alkyl 
phosphotriester, and a formacetal or analog thereof. 

20 In yet another embodiment, the antisense oligonucleotide is an a-anomeric 

oligonucleotide. An a-anomeric oligonucleotide forms specific double-stranded 
hybrids with complementary RNA in which, contrary to the usual b-units, the strands 
run parallel to each other (Gautier et al., Nucl. Acids Res., 15:6625-6641 (1987)). 
The oligonucleotide is a 2-0-methylribonucleotide (Inoue et al., Nucl. Acids Res., 

25 15:6131-6148 (1987)), or a chimeric RNA-DNA analogue (Inoue et al., FEBS Lett. 
215:327-330(1987)). 

Polynucleotides of the invention may be synthesized by standard methods 
known in the art, e.g. by use of an automated DNA synthesizer (such as are 
commercially available from Biosearch, Applied Biosystems, etc.). As examples, 
30 phosphorothioate oligonucleotides may be synthesized by the method of Stein et al. 
(Nucl. Acids Res., 16:3209 (1988)), methylphosphonate oligonucleotides can be 
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prepared by use of controlled pore glass polymer supports (Sarin et al., Proc. Natl. 
Acad. Sci. U.S.A., 85:7448-7451 (1988)), etc. 

While antisense nucleotides complementary to the coding region sequence of 
the invention could be used, those complementary to the transcribed untranslated 
5 region are most preferred. 

Potential antagonists according to the invention also include catalytic RNA, or 
a ribozyme (See, e.g., PCT International Publication WO 90/1 1364, published 
October 4, 1990; Sarver et al, Science, 247:1222-1225 (1990). While ribozymes that 
cleave mRNA at site specific recognition sequences can be used to destroy mRNAs 
10 corresponding to the polynucleotides of the invention, the use of hammerhead 

ribozymes is preferred. Hammerhead ribozymes cleave mRNAs at locations dictated 
by flanking regions that form complementary base pairs with the target mRNA. The 
sole requirement is that the target mRNA have the following sequence of two bases: 
5' -UG-3 ' . The construction and production of hammerhead ribozymes is well 
15 known in the art and is described more fully in Haseloff and Gerlach, Nature, 

334:585-591 (1988). There are numerous potential hammerhead ribozyme cleavage 
sites within each nucleotide sequence disclosed in the sequence listing. Preferably, 
the ribozyme is engineered so that the cleavage recognition site is located near the 5' 
end of the mRNA corresponding to the polynucleotides of the invention; i.e., to 
20 increase efficiency and minimize the intracellular accumulation of non-functional 
mRNA transcripts. 

As in the antisense approach, the ribozymes of the invention can be composed 
of modified oligonucleotides (e.g. for improved stability, targeting, etc.) and should 
be delivered to cells which express the polynucleotides of the invention in vivo. 

25 DNA constructs encoding the ribozyme may be introduced into the cell in the same 
manner as described above for the introduction of antisense encoding DNA. A 
preferred method of delivery involves using a DNA construct "encoding" the 
ribozyme under the control of a strong constitutive promoter, such as, for example, 
pol III or pol II promoter, so that transfected cells will produce sufficient quantities of 

30 the ribozyme to destroy endogenous messages and inhibit translation. Since 
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ribozymes unlike antisense molecules, are catalytic, a lower intracellular 
concentration is required for efficiency. 

Antagonist/agonist compounds may be employed to inhibit the cell growth 
and proliferation effects of the polypeptides of the present invention on neoplastic 
5 cells and tissues, i.e. stimulation of angiogenesis of tumors, and, therefore, retard or 
prevent abnormal cellular growth and proliferation, for example, in tumor formation 
or growth. 

The antagonist/agonist may also be employed to prevent hyper-vascular 
diseases, and prevent the proliferation of epithelial lens cells after extracapsular 
10 cataract surgery. Prevention of the mitogenic activity of the polypeptides of the 
present invention may also be desirous in cases such as restenosis after balloon 
angioplasty. 

The antagonist/agonist may also be employed to prevent the growth of scar 

tissue during wound healing. 
15 The antagonist/agonist may also be employed to treat, prevent, and/or 

diagnose the diseases described herein. 

Thus, the invention provides a method of treating or preventing 

diseases,disorders, and/or conditions, including but not limited to the diseases, 

disorders, and/or conditions listed throughout this application, associated with 
20 overexpression of a polynucleotide of the present invention by administering to a 

patient (a) an antisense molecule directed to the polynucleotide of the present 

invention, and/or (b) a ribozyme directed to the polynucleotide of the present 

invention. 

invention, and/or (b) a ribozyme directed to the polynucleotide of the present 
25 invention. 

Other Activities 

The polypeptide of the present invention, as a result of the ability to stimulate 
vascular endothelial cell growth, may be employed in treatment for stimulating re- 
30 vascularization of ischemic tissues due to various disease conditions such as 

thrombosis, arteriosclerosis, and other cardiovascular conditions. These polypeptide 
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may also be employed to stimulate oncogenesis and limb regeneration, as discussed 
above. 

The polypeptide may also be employed for treating wounds due to injuries, 
bums, post-operative tissue repair, and ulcers since they are mitogenic to various cells • 

5 of different origins, such as fibroblast cells and skeletal muscle cells, and therefore, 
facilitate the repair or replacement of damaged or diseased tissue. 

The polypeptide of the present, invention may also be employed stimulate 
neuronal growth and to treat, prevent, and/or diagnose neuronal damage which occurs 
in certain neuronal disorders or neurodegenerative conditions such as Alzheimer's 

10 disease. Parkinson's disease, and AIDS-related complex. The polypeptide of the 

invention may have the ability to stimulate chondrocyte growth, therefore, they may 
be employed to enhance bone and periodontal regeneration and aid in tissue 

transplants or bone grafts. 

The polypeptide of the present invention may be also be employed to prevent 
15 skin aging due to sunburn by stimulating keratinocyte growth. 

The polypeptide of the invention may also be employed for preventing hair 
loss, since FGF family members activate hair-forming cells and promotes melanocyte 
growth. Along the same lines, the polypeptides of the present invention may be 
employed to stimulate growth and differentiation of hematopoietic cells and bone 
20 marrow cells when used in combination with other cytokines. 

The polypeptide of the invention may also be employed to maintain organs 
before transplantation or for supporting cell culture of primary tissues. 

The polypeptide of the present invention may also be employed for inducing 
tissue of mesodermal origin to differentiate in early embryos. 



25 



The polypeptide or polynucleotides and/or agonist or antagonists of the 
present invention may also increase or decrease the differentiation or proliferation of 
embryonic stem cells, besides, as discussed above, hematopoietic lineage. 

The polypeptide or polynucleotides and/or agonist or antagonists of the 
30 present invention may also be used to modulate mammalian characteristics, such as 
body height, weight, hair color, eye color, skin, percentage of adipose tissue, 
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pigmentation, size, and shape (e.g., cosmetic surgery). Similarly, polypeptides or 
polynucleotides and/or agonist or antagonists of the present invention may be used to 
modulate mammalian metabolism affecting catabolism, anabolism, processing, 
utilization, and storage of energy. 

5 Polypeptide or polynucleotides and/or agonist or antagonists of the present 

invention may be used to change a mammal's mental state or physical state by 
influencing biorhythms, caricadic rhythms, depression (including depressive diseases, 
disorders, and/or conditions), tendency for violence, tolerance for pain, reproductive 
capabilities (preferably by Activin or Inhibin-like activity), hormonal or endocrine 

1 0 levels, appetite, libido, memory, stress, or other cognitive qualities. 

Polypeptide or polynucleotides and/or agonist or antagonists of the present 
invention may also be used as a food additive or preservative, such as to increase or 
decrease storage capabilities, fat content, lipid, protein, carbohydrate, vitamins, 
minerals, cofactors or other nutritional components. 

15 

Other Preferred Embodiments 

Other preferred embodiments of the claimed invention include an isolated 
nucleic acid molecule comprising a nucleotide sequence which is at least 95% 
identical to a sequence of at least about 50 contiguous nucleotides in the nucleotide 
20 sequence of SEQ ID NO:X wherein X is any integer as defined in Table 1 . 

Also preferred is a nucleic acid molecule wherein said sequence of contiguous 
nucleotides is included in the nucleotide sequence of SEQ ID NO:X in the range of 
positions beginning with the nucleotide at about the position of the 5' Nucleotide of 
the Clone Sequence and ending with the nucleotide at about the position of the 3' 
25 Nucleotide of the Clone Sequence as defined for SEQ ID NO:X in Table 1. 

Also preferred is a nucleic acid molecule wherein said sequence of contiguous 
nucleotides is included in the nucleotide sequence of SEQ ID NO:X in the range of 
positions beginning with the nucleotide at about the position of the 5' Nucleotide of 
the Stan Codon and ending with the nucleotide at about the position of the 3' 
30 Nucleotide of the Clone Sequence as defined for SEQ ID NO:X in Table 1 . 
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Similarly preferred is a nucleic acid molecule wherein said sequence of 
contiguous nucleotides is included in the nucleotide sequence of SEQ ID NO:X in the 
range of positions beginning with the nucleotide at about the position of the 5' 
Nucleotide of the First Amino Acid of the Signal Peptide and ending with the 
5 nucleotide at about the position of the 3 ' Nucleotide of the Clone Sequence as 
defined for SEQ ID NO:X in Table 1 . 

Also preferred is an isolated nucleic acid molecule comprising a nucleotide 
sequence which is at least 95% identical to a sequence of at least about 150 
contiguous nucleotides in the nucleotide sequence of SEQ ID NO:X. 
10 Further preferred is an isolated nucleic acid molecule comprising a nucleotide 

sequence which is at least 95% identical to a sequence of at least about 500 
contiguous nucleotides in the nucleotide sequence of SEQ ID NO:X. 

A further preferred embodiment is a nucleic acid molecule comprising a 
nucleotide sequence which is at least 95% identical to the nucleotide sequence of SEQ 
15 ID NO:X beginning with the nucleotide at about the position of the 5 ' Nucleotide of 
the First Amino Acid of the Signal Peptide and ending with the nucleotide at about 
the position of the 3' Nucleotide of the Clone Sequence as defined for SEQ ID NO:X 
in Table 1. 

A further preferred embodiment is an isolated nucleic acid molecule 
20 comprising a nucleotide sequence which is at least 95% identical to the complete 
nucleotide sequence of SEQ ID NO:X. 

Also preferred is an isolated nucleic acid molecule which hybridizes under 
stringent hybridization conditions to a nucleic acid molecule, wherein said nucleic . 
acid molecule which hybridizes does not hybridize under stringent hybridization 
25 conditions to a nucleic acid molecule having a nucleotide sequence consisting of only 
A residues or of only T residues. 

Also preferred is a composition of matter comprising a DNA molecule which 
comprises a human cDNA clone identified by a cDNA Clone Identifier in Table 1, 
which DNA molecule is contained in the material deposited with the American Type 
30 Culture Collection and given the ATCC Deposit Number shown in Table 1 for said 
cDNA Clone Identifier. 
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Also preferred is an isolated nucleic acid molecule comprising a nucleotide 
sequence which is at least 95% identical to a sequence of at least 50 contiguous 
nucleotides in the nucleotide sequence of a human cDNA clone identified by a cDNA 
Clone Identifier in Table 1, which DNA molecule is contained in the deposit given the 
5 ATCC Deposit Number shown in Table 1. 

Also preferred is an isolated nucleic acid molecule, wherein said sequence of 
at least 50 contiguous nucleotides is included in the nucleotide sequence of the 
complete open reading frame sequence encoded by said human cDNA clone. 

Also preferred is an isolated nucleic acid molecule comprising a nucleotide 
10 sequence which is at least 95% identical to sequence of at least 150 contiguous 
nucleotides in the nucleotide sequence encoded by said human cDNA clone. 

A further preferred embodiment is an isolated nucleic acid molecule 
comprising a nucleotide sequence which is at least 95% identical to sequence of at 
least 500 contiguous nucleotides in the nucleotide sequence encoded by said human 
15 cDNAclone. 

A further preferred embodiment is an isolated nucleic acid molecule 
comprising a nucleotide sequence which is at least 95% identical to the complete 
nucleotide sequence encoded by said human cDNA clone. 

A further preferred embodiment is a method for detecting in a biological 
20 sample a nucleic acid molecule comprising a nucleotide sequence which is at least 
95% identical to a sequence of at least 50 contiguous nucleotides in a sequence 
selected from the group consisting of: a nucleotide sequence of SEQ ID NO:X 
wherein X is any integer as defined in Table 1 ; and a nucleotide sequence encoded by 
a human cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained 
25 in the deposit with the ATCC Deposit Number shown for said cDNA clone in Table 
1; which method comprises a step of comparing a nucleotide sequence of at least one 
nucleic acid molecule in said sample with a sequence selected from said group and 
determining whether the sequence of said nucleic acid molecule in said sample is at 
least 95% identical to said selected sequence. 
30 Also preferred is the above method wherein said step of comparing sequences 

comprises determining the extent of nucleic acid hybridization between nucleic acid 
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molecules in said sample and a nucleic acid molecule comprising said sequence 
selected from said group. Similarly, also preferred is the above method wherein said 
step of comparing sequences is performed by comparing the nucleotide sequence 
determined from a nucleic acid molecule in said sample with said sequence selected 
5 from said group. The nucleic acid molecules can comprise DNA molecules or RNA 
molecules. 

A further preferred embodiment is a method for identifying the species, tissue 
or cell type of a biological sample which method comprises a step of detecting nucleic 
acid molecules in said sample, if any, comprising a nucleotide sequence that is at least 

0 95% identical to a sequence of at least 50 contiguous nucleotides in a sequence 
selected from the group consisting of: a nucleotide sequence of SEQ ID NO:X 
wherein X is any integer as defined in Table 1; and a nucleotide sequence encoded by 
a human cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained 
in the deposit with the ATCC Deposit Number shown for said cDNA clone in Table 

-> 1. 

The method for identifying the species, tissue or cell type of a biological 
sample, can comprise a step of detecting nucleic acid molecules comprising a 
nucleotide sequence in a panel of at least two nucleotide sequences, wherein at least 
one sequence in said panel is at least 95% identical to a sequence of at least 50 
contiguous nucleotides in a sequence selected from said group. 

Also preferred is a method for diagnosing in a subject a pathological condition 
associated with abnormal structure or expression of a gene encoding a secreted 
protein identified in Table 1, which method comprises a step of detecting in a 
biological sample obtained from said subject nucleic acid molecules, if any, 
comprising a nucleotide sequence that is at least 95% identical to a sequence of at 
least 50 contiguous nucleotides in a sequence selected from the group consisting of: a 
nucleotide sequence of SEQ ID NO:X wherein X is any integer as defined in Table 1; 
and a nucleotide sequence encoded by a human cDNA clone identified by a cDNA 
Clone Identifier in Table 1 and contained in the deposit with the ATCC Deposit 
Number shown for said cDNA clone in Table 1 . 
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The method for diagnosing a pathological condition can comprise a step of 
detecting nucleic acid molecules comprising a nucleotide sequence in a panel of at 
least two nucleotide sequences, wherein at least one sequence in said panel is at least 
95% identical to a sequence of at least 50 contiguous nucleotides in a sequence 
5 selected from said group. 

Also preferred is a composition of matter comprising isolated nucleic acid 
molecules wherein the nucleotide sequences of said nucleic acid molecules comprise 
a panel of at least two nucleotide sequences, wherein at least one sequence in said 
panel is at least 95% identical to a sequence of at least 50 contiguous nucleotides in a 

10 sequence selected from the group consisting of: a nucleotide sequence of SEQ ID 
NO:X wherein X is any integer as defined in Table 1 : and a nucleotide sequence 
encoded by a human cDNA clone identified by a cDNA Clone Identifier in Table 1 
and contained in the deposit with the ATCC Deposit Number shown for said cDNA 
clone in Table 1. The nucleic acid molecules can comprise DNA molecules or RNA 

15 molecules. 

Also preferred is an isolated polypeptide comprising an amino acid sequence 
at least 90% identical to a sequence of at least about 10 contiguous amino acids in the 
amino acid sequence of SEQ ID NO:Y wherein Y is any integer as defined in Table 1. 

Also preferred is a polypeptide, wherein said sequence of contiguous amino 
20 . acids is included in the amino acid sequence of SEQ ID NO: Y in the range of 

positions beginning with the residue at about the position of the First Amino Acid of 
the Secreted Portion and ending with the residue at about the Last Amino Acid of the 
Open Reading Frame as set forth for SEQ ID NO: Y in Table 1. 

Also preferred is an isolated polypeptide comprising an amino acid sequence 
25 at least 95% identical to a sequence of at least about 30 contiguous amino acids in the 
amino acid sequence of SEQ ID NO:Y. 

Further preferred is an isolated polypeptide comprising an amino acid 
sequence at least 95% identical to a sequence of at least about 100 contiguous amino 
acids in the amino acid sequence of SEQ ID NO: Y. 
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Further preferred is an isolated polypeptide comprising an amino acid 
sequence at least 95% identical to the complete amino acid sequence of SEQ ID 
NO:Y. 

Further preferred is an isolated polypeptide comprising an amino acid 
sequence at least 90% identical to a sequence of at least about 10 contiguous amino 
acids in the complete amino acid sequence of a secreted protein encoded by a human 
cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained in the 
deposit with the ATCC Deposit Number shown for said cDNA clone in Table 1 . 

Also preferred is a polypeptide wherein said sequence of contiguous ammo 
acids is included in the amino acid sequence of a secreted portion of the secreted 
protein encoded by a human cDNA clone identified by a cDNA Clone Identifier m 
Table 1 and contained in the deposit with the ATCC Deposit Number shown for said 

cDNA clone in Table 1. 

Also preferred is an isolated polypeptide comprising an amino acid sequence 
at least 95% identical to a sequence of at least about 30 contiguous amino acids in the 
amino acid sequence of the secreted portion of the protein encoded by a human cDNA 
clone identified by a cDNA Clone Identifier in Table 1 and contained in the deposit 
with the ATCC Deposit Number shown for said cDNA clone in Table 1. 

Also preferred is an isolated polypeptide comprising an amino acid sequence 
20 at least 95% identical to a sequence of at least about 100 contiguous anuno acids in 
the amino acid sequence of the secreted portion of the protein encoded by a human 
cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained m the 
deposit with the ATCC Deposit Number shown for said cDNA clone in Table 1. 

Also preferred is an isolated polypeptide comprising an amino acid sequence 
25 at least 95% identical* the amino acid sequence of the secreted portion of the protem 
encoded by a human cDNA clone identified by a cDNA Clone Identifier in Table 1 

. ' . . . -tu th^ ATCC DeDOsit Number shown for said cDNA 

and contained in the deposit with the A l cl, uepuMi i> 

clone in Table 1 . 

Further preferred is an isolated antibody which binds specifically to a 
30 polypeptide comprising an amino acid sequence that is at least 90% identical to a 

sequence of at least 10 contiguous amino acids in a sequence selected from the group 
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consisting of: an amino acid sequence of SEQ ID NO: Y wherein Y is any integer as 
defined in Table 1 ; and a complete amino acid sequence of a protein encoded by a 
human cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained 
in the deposit with the ATCC Deposit Number shown for said cDNA clone in Table 
5 1. 

Further preferred is a method for detecting in a biological sample a 
polypeptide comprising an amino acid sequence which is at least 90% identical to a 
sequence of at least 10 contiguous amino acids in a sequence selected from the group 
consisting of: an amino acid sequence of SEQ ID NO: Y wherein Y is any integer as 

10 defined in Table 1 ; and a complete amino acid sequence of a protein encoded by a 
human cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained 
in the deposit with the ATCC Deposit Number shown for said cDNA clone in Table 
1; which method comprises a step of comparing an amino acid sequence of at least 
one polypeptide molecule in said sample with a sequence selected from said group 

15 and determining whether the sequence of said polypeptide molecule in said sample is 
at least 90% identical to said sequence of at least 10 contiguous amino acids. 

Also preferred is the above method wherein said step of comparing an amino 
acid sequence of at least one polypeptide molecule in said sample with a sequence 
selected from said group comprises determining the extent of specific binding of 

20 polypeptides in said sample to an antibody which binds specifically to a polypeptide 
comprising an amino acid sequence that is at .least 90% identical to a sequence of at 
least 10 contiguous amino acids in a sequence selected from the group consisting of: 
an amino acid sequence of SEQ ID NO: Y wherein Y is any integer as defined in 
Table 1; and a complete amino acid sequence of a protein encoded by a human cDNA 

25 clone identified by a cDNA Clone Identifier in Table 1 and contained in the deposit 
with the ATCC Deposit Number shown for said cDNA clone in Table 1. 

Also preferred is the above method wherein said step of comparing sequences 
is performed by comparing the amino acid sequence determined from a polypeptide 
molecule in said sample with said sequence selected from said group. 

30 Also preferred is a method for identifying the species, tissue or cell type of a 

biological sample which method comprises a step of detecting polypeptide molecules 
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in said sample, if any, comprising an amino acid sequence that is at least 90% 
identical to a sequence of at least 10 contiguous amino acids in a sequence selected 
from the group consisting of: an amino acid sequence of SEQ ID NO:Y wherein Y is 
any inteeer as defined in Table 1 ; and a complete amino acid sequence of a secreted 
5 protein encoded by a human cDNA clone identified by a cDNA Clone Identifier in 
Table 1 and contained in the deposit with the ATCC Deposit Number shown for said 

cDNA clone in Table 1. 

Also preferred is the above method for identifying the species, tissue or cell 
type of a biological sample, which method comprises a step of detecting polypeptide 
10 molecules comprising an amino acid sequence in a panel of at least two amino acid 
sequences, wherein at least one sequence in said panel is at least 90% identical to a 
sequence of at least 10 contiguous amino acids in a sequence selected from the above 
group. 

Also preferred is a method for diagnosing in a subject a pathological condition 
15 associated with abnormal structure or expression of a gene encoding a secreted 
protein identified in Table 1 , which method comprises a step of detecting in a 
biological sample obtained from said subject polypeptide molecules comprising an 
amino acid sequence in a panel of at least two amino acid sequences, wherein at least 
one sequence in said panel is at least 90% identical to a sequence of at least 10 
20 contiguous amino acids in a sequence selected from the group consisting of: an amino 
acid sequence of SEQ ID NO:Y wherein Y is any integer as defined in Table 1; and a 
complete amino acid sequence of a secreted protein encoded by a human cDNA clone 
identified by a cDNA Clone Identifier in Table 1 and contained in the deposit with the 
ATCC Deposit Number shown for said cDNA clone in Table 1 . 
25 In any of these methods, the step of detecting said polypeptide molecules 

includes using an antibody. 

Also preferred is an isolated nucleic acid molecule comprising a nucleotide 
sequence which is at least 95% identical to a nucleotide sequence encoding a 
polypeptide wherein said polypeptide comprises an amino acid sequence that is at 
30 least 90% identical to a sequence of at least 10 contiguous amino acids in a sequence 
selected from the group consisting of: an amino acid sequence of SEQ ID NO:Y 
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wherein Y is any integer as defined in Table 1 ; and a complete amino acid sequence 
of a secreted protein encoded by a human cDNA clone identified by a cDNA Clone 
Identifier in Table 1 and contained in the deposit with the ATCC Deposit Number 
shown for said cDNA clone in Table 1. 
5 Also preferred is an isolated nucleic acid molecule, wherein said nucleotide 

sequence encoding a polypeptide has been optimized for expression of said 
polypeptide in a prokaryotic host. 

Also preferred is an isolated nucleic acid molecule, wherein said polypeptide 
comprises an amino acid sequence selected from the group consisting of: an amino 
10 acid sequence of SEQ ID NO:Y wherein Y is any integer as defined in Table 1 ; and a 
complete amino acid sequence of a secreted protein encoded by a human cDNA clone 
identified by a cDNA Clone Identifier in Table 1 and contained in the deposit with the 
ATCC Deposit Number shown for said cDNA clone in Table 1. 

Further preferred is a method of making a recombinant vector comprising 
15 inserting any of the above isolated nucleic acid molecule into a vector. Also preferred 
is the recombinant vector produced by this method. Also preferred is a method of 
making a recombinant host cell comprising introducing the vector into a host cell, as 
well as the recombinant host cell produced by this method. 

Also preferred is a method of making an isolated polypeptide comprising 
20 culturing this recombinant host cell under conditions such that said polypeptide is 
expressed and recovering said polypeptide. Also preferred is this method of making 
an isolated polypeptide, wherein said recombinant host cell is a eukaryotic cell and 
said polypeptide is a secreted portion of a human secreted protein comprising an 
amino acid sequence selected from the group consisting of: an amino acid sequence of 
25 SEQ ID NO:Y beginning with the residue at the position of the First Amino Acid of 
the Secreted Portion of SEQ ID NO:Y wherein Y is an integer set forth in Table 1 and 
said position of the First Amino Acid of the Secreted Portion of SEQ ID NO: Y is 
defined in Table 1 ; and an amino acid sequence of a secreted portion of a protein 
encoded by a human cDNA clone identified by a cDNA Clone Identifier in Table 1 
30 and contained in the deposit with the ATCC Deposit Number shown for said cDNA 
clone in Table 1 . The isolated polypeptide produced by this method is also preferred. 
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Also preferred is a method of treatment of an individual in need of an 
increased level of a secreted protein activity, which method comprises administering 
to such an individual a pharmaceutical composition comprising an amount of an 
isolated polypeptide, polynucleotide, or antibody of the claimed invention effective to 
increase the level of said protein activity in said individual. 

The above-recited applications have uses in a wide variety of hosts. Such 
hosts include, but are not limited to, human, murine, rabbit, goat, guinea pig, camel, 
horse, mouse, rat, hamster, pig, micro-pig, chicken, goat, cow, sheep, dog, cat, non- 
human primate, and human. In specific embodiments, the host is a mouse, rabbit, 
goat, guinea pig, chicken, rat, hamster, pig, sheep, dog or cat. In preferred 
embodiments, the host is a mammal. In most preferred embodiments, the host is a 
human. 

In specific embodiments of the invention, for each "Contig ID" listed in the 
fourth column of Table 2, preferably excluded are one or more polynucleotides 
comprising, or alternatively consisting of, a nucleotide sequence referenced in the 
fifth column of Table 2 and described by the general formula of a-b, whereas a and b 
are uniquely determined for the corresponding SEQ ID NO:X referred to in column 3 
of Table 2. Further specific embodiments are directed to polynucleotide sequences 
excluding one, two, three, four, or more of the specific polynucleotide sequences 
referred to in the fifth column of Table 2. In no way is this listing meant to encompass 
all of the sequences which may be excluded by the general formula, it is just a 
representative example. All references available through these accessions are hereby 
incorporated by reference in their entirety. 



TABLE 2 



Gene No. 


cDNA Clone 
ID 


NT 
SEQ 

ID 
NO: 

X 


Contig ID 


Public Accession Numbers 


2 


HSAAWI3 


12 


821334 


N;>9848, N59855, N67397. W38494. W68518 
AA233564. AA233676. AA26 1 827 


3 
6 


HPIB140 
HTJMA64 


13 

16 


588944 
775181 


T90448, T82954, R01884, R01885, R389I3 
AA076428. AA25?056. AA25 1 899 
H77506. AA07605 1 , AA076 1 46 AA4*?6339 
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. 12 


HRABZ80 


22 


562^30 


T88977. W87328 


34 


HTTAP37 


44 


738417 


H71406 


38 


HPEAA65 


48 


599378 


N69586 


46 


HTTES77 


56 


844417 


R17121, R43214. R43214, H52060, H63508, 
H63908. H66025. H66024. H71675. H72239, 
H83003, H83236. N57992. N7597K W05184, 
AA573226, AA442553, AA67S334, AA780028, 
AA789?56. AA971562. AA992729. A1076120 
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Having generally described the invention, the same will be more readily 
understood by reference to the following examples, which are provided by way of 
illustration and are not intended as limiting. 

TT.vam pIes 

L T , .1 m-irl ----™" ™.nn From thfP^M Sample 

Each cDNA clone rn a cited ATCC deposit is contained in a plasmid vector. 
Table 1 identif.es the vectors used to construct the cDNA library from which each 
Cone was isoiated. In many cases, the vector used to construe, the library is a phage 
vector from which a plasmid has been excised. The table immediately below 
correiates the related plasmid for each phage vector used in constructing the cDNA 
horary. For example, where a particular clone is identified in Table 1 as being 

isolated in the vector -Lambda Zap," the corresponding deposited clone ts ,n 

"pBluescript." 

„ iT^^r«h S »nictlihaa Q^e^dingJ^^ 

Plasmid 

Lambda Zap pBluescript (pBS) 

Uni-ZapXR pBluescript (pBS) 

pBK 

Zap Express r 
lafmidBA P lataidBA 

pSportl P 5 " 0 "' 
pCMVSport2.0 pCMVSpor.2.0 
pCMVSpor.3.0 pCMVSport 3.0 

pCR»2.> e CR * 2 -' 
Vectors Lambda Zap (U.S. Paten. Nos. 5428,256 and 5,286.636), Uni-Zap 
XR (U S. Patent Nos. 5,128. 256 and 5,286,636), Zap Express (U.S. Patent Nos. 
SPSW and 5.286.636), pBluescript (pBS) (Short. J. M. et al.. Nucleic Actds Res. 
, 6-7583-7600 ( 1 988); Alting-Mees. M. A. and Short, J. M., Nucleic Acids Res. 
,7-9494 (1989), and pBK (Alting-Mees. M. A. et al., Sua.eg.es 5:58-61 (1992), are 
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commercially available from Stratagene Cloning Systems. Inc., 1 101 1 N. Torrey 
Pines Road, La Jolla. CA, 92037. pBS contains an ampicillin resistance gene and 
pBK contains a neomycin resistance gene. Both can be transformed into E. coli strain 
XL-1 Blue, also available from Stratagene. pBS comes in 4 forms SK+, SK-, KS+ 
5 and KS. The S and K refers to the orientation of the poly linker to the T7 and T3 
primer sequences which flank the polylinker region ("S" is for Sad and "K" is for 
Kpnl which are the first sites on each respective end of the linker). "+" or "-" refer to 
the orientation of the f 1 origin of replication ("ori"), such that in one orientation, 
single stranded rescue initiated from the f 1 ori generates sense strand DNA and in the 
10 other, antisense. 

Vectors pSportl, pCMVSport 2.0 and pCMVSport 3.0, were obtained from 
Life Technologies, Inc., P. O. Box 6009, Gaithersburg, MD 20897. All Sport vectors 
contain an ampicillin resistance gene and may be transformed into E. coli strain 
DH10B, also available from Life Technologies. (See, for instance, Gruber, C. E., et 
15 al., Focus 15:59 (1993).) Vector lafmid BA (Bento Soares, Columbia University, 

NY) contains an ampicillin resistance gene and can be transformed into E. coli strain 
XL-1 Blue. Vector pCR®2.1, which is available from Invitrogen, 1600 Faraday 
Avenue, Carlsbad, CA 92008, contains an ampicillin resistance gene and may be 
transformed into E. coli strain DH10B, available from Life Technologies. (See, for 
20 instance, Clark, J. M„ Nuc. Acids Res. 16:9677-9686 (1988) and Mead, D. et al., 
Bio/Technology 9: (1991).) Preferably, a polynucleotide of the present invention 
does not comprise the phage vector sequences identified for the particular clone in 
Table 1, as well as the corresponding plasmid vector sequences designated above. 
The deposited material in the sample assigned the ATCC Deposit Number 
25 cited in Table 1 for any given cDNA clone also may contain one or more additional 
plasmids, each comprising a cDNA clone different from that given clone. Thus, 
deposits sharing the same ATCC Deposit Number contain at least a plasmid for each 
cDNA clone identified in Table 1. Typically, each ATCC deposit sample cited in 
Table 1 comprises a mixture of approximately equal amounts (by weight) of about 50 
30 plasmid DNAs, each containing a different cDNA clone: but such a deposit sample 
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may include plasmids for more or less than 50 cDNA clones, up to about 500 cDNA 
clones. 

Two approaches can be used to isolate a particular clone from the deposited 
sample of plasmid DNAs cited for that clone in Table 1. First, a plasmid is directly 
5 isolated by screening the clones using a polynucleotide probe corresponding to SEQ 
ID NO:X. 

Particularly, a specific polynucleotide with 30-40 nucleotides is synthesized 
using an Applied Biosystems DNA synthesizer according to the sequence reported. 
The oligonucleotide is labeled, for instance, with ^P-y-ATP using T4 polynucleotide 
0 kinase and purified according to routine methods. (E.g., Maniatis et al.. Molecular 
Cloning: A Laboratory Manual, Cold Spring Harbor Press, Cold Spring, NY (1982).) 
The plasmid mixture is transformed into a suitable host, as indicated above (such as 
XL-1 Blue (Stratagene)) using techniques known to those of skill in the art, such as 
those provided by the vector supplier or in related publications or patents cited above. 
5 The transformants are plated on 1.5% agar plates (containing the appropriate selection 
agent, e.g., ampicillin) to a density of about 150 transformants (colonies) per plate. 
These plates are screened using Nylon membranes according to routine methods for 
bacterial colony screening (e.g., Sambrook et al., Molecular Cloning: A Laboratory 
Manual, 2nd Edit., (1989), Cold Spring Harbor Laboratory Press, pages 1.93 to 
1 . 104), or other techniques known to those of skill in the art. 

Alternatively, two primers of 17-20 nucleotides derived from both ends of the 
SEQ ID NO:X (i.e., within the region of SEQ ID NO:X bounded by the 5' NT and 
the 3' NT of the clone defined in Table 1) are synthesized and used to amplify the 
desired cDNA using the deposited cDNA plasmid as a template. The polymerase 
chain reaction is carried out under routine conditions, for instance, in 25 ul of reaction 
mixture with 0.5 ug of the above cDNA template. A convenient reaction mixture is 
1.5-5 mM MgCl,, 0.01 % (w/v) gelatin, 20 uM each of dATP, dCTP, dGTP. dTTP, 25 
pmol of each primer and 0.25 Unit of Taq polymerase. Thirty five cycles of PCR 
(denaturation at 94 degree C for 1 min: annealing at 55 degree C for 1 min: elongation 
at 72 degree C for 1 min) are performed with a Perkin-Elmer Cetus automated 
thermal cycler. The amplified product is analyzed by agarose gel electrophoresis and 
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the DNA band with expected molecular weight is excised and purified. The PCR 
product is verified to be the selected sequence by subcloning and sequencing the 
DNA product. 

Several methods are available for the identification of the 5' or 3' non-coding 

5 portions of a gene which may not be present in the deposited clone. These methods 
include but are not limited to, filter probing, clone enrichment using specific probes, 
and protocols similar or identical to 5'. and 3' "RACE" protocols which are well 
known in the art. For instance, a method similar to 5' RACE is available for 
generating the missing 5' end of a desired full-length transcript. (Fromont-Racine et 

10 aL, Nucleic Acids Res. 21(7): 1683-1684 (1993).) 

Briefly, a specific RNA oligonucleotide is ligated to the 5' ends of a 
population of RNA presumably containing full-length gene RNA transcripts. A 
primer set containing a primer specific to the ligated RNA oligonucleotide and a 
primer specific to a known sequence of the gene of interest is used to PCR amplify 

15 the 5 ' portion of the desired full-length gene. This amplified product may then be 
sequenced and used to generate the full length gene. 

This above method starts with total RNA isolated from the desired source, 
although poly-A+ RNA can be used. The RNA preparation can then be treated with 
phosphatase if necessary to eliminate 5' phosphate groups on degraded or damaged 

20 RNA which may interfere with the later RNA ligase step. The phosphatase .should 
then be inactivated and the RNA treated with tobacco acid pyrophosphatase in order 
to remove the cap structure present at the 5' ends of messenger RNAs. This reaction 
leaves a 5' phosphate group at the 5' end of the cap cleaved RNA which can then be 
ligated to an RNA oligonucleotide using T4 RNA ligase. 

25 This modified RNA preparation is used as a template for first strand cDNA 

synthesis using a gene specific oligonucleotide. The first strand synthesis reaction is 
used as a template for PCR amplification of the desired 5' end using a primer specific 
to the ligated RNA oligonucleotide and a primer specific to the known sequence of 
the gene of interest. The resultant product is then sequenced and analyzed to confirm 

30 that the 5' end sequence belongs to the desired gene. 
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Fvam ple 2: Isolation of Genomir Clones C o rresponding to a Polynucleotide 
A human genomic PI library (Genomic Systems, Inc.) is screened by PCR 
using primers selected for the cDNA sequence corresponding to SEQ ID NO:X M 
according to the method described in Example 1. (See also, Sambrook.) 

5 

F.v ample 3: Tissue Distribution nf Polypeptide 

Tissue distribution of mRNA expression of polynucleotides of the present 
invention is determined using protocols for Northern blot analysis, described by, 
among others, Sambrook et al. For example, a cDNA probe produced by the method 

10 described in Example 1 is labeled with P 32 using the rediprime™ DNA labeling 
system (Amersham Life Science), according to manufacturer's instructions. After 
labeling, the probe is purified using CHROMA SPIN- 100™ column (Clontech 
Laboratories, Inc.), according to manufacturer's protocol number PT 1200-1. The 
purified labeled probe is then used to examine various human tissues for mRNA 

15 expression. 

Multiple Tissue Northern (MTN) blots containing various human tissues (H) 
or human immune system tissues (IM) (Clontech) are examined with the labeled 
probe using ExpressHyb™ hybridization solution (Clontech) according to 
manufacturer's protocol number PT1 190-1. Following hybridization and washing, the 
20 blots are mounted and exposed to film at -70 degree C overnight, and the films 
developed according to standard procedures. 

Example 4: Chromosomal Mapping o f the Polynucleotides 

An oligonucleotide primer set is designed according to the sequence at the 5' 
25 end of SEQ ID NO:X. This primer preferably spans about 100 nucleotides. This 

primer set is then used in a polymerase chain reaction under the following set of 

conditions : 30 seconds.95 degree C; 1 minute, 56 degree C; 1 minute, 70 degree C. 

This cycle is repeated 32 times followed by one 5 minute cycle at 70 degree C. 

Human, mouse, and hamster DNA is used as template in addition to a somatic cell 
30 hybrid panel containing individual chromosomes or chromosome fragments (Bios, 

Inc). The reactions is analyzed on either 8% polyacrylamide gels or 3.5 % agarose 
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gels. Chromosome mapping is determined by the presence of an approximately 100 
bp PCR fragment in the particular somatic cell hybrid. 

F.vample 5: Bacterial Expression of a Polypeptide 

5 A polynucleotide encoding a polypeptide of the present invention is amplified 

using PCR oligonucleotide primers corresponding to the 5' and 3' ends of the DNA 
sequence, as outlined in Example 1, to synthesize insertion fragments. The primers 
used to amplify the cDNA insert should preferably contain restriction sites, such as 
BamHI and Xbal, at the 5' end of the primers in order to clone the amplified product 

10 into the expression vector. For example, BamHI and Xbal correspond to the 

restriction enzyme sites on the bacterial expression vector pQE-9. (Qiagen, Inc., 
Chatsworth, CA). This plasmid vector encodes antibiotic resistance (Amp r ), a 
bacterial origin of replication (ori), an IPTG-regulatable promoter/operator (P/O), a 
ribosome binding site (RBS), a 6-histidine tag (6-His), and restriction enzyme cloning 

15 sites. 

The pQE-9 vector is digested with BamHI and Xbal and the amplified 
fragment is ligated into the pQE-9 vector maintaining the reading frame initiated at 
the bacterial RBS. The ligation mixture is then used to transform the E. coli strain 
M15/rep4 (Qiagen. Inc.) which contains multiple copies of the plasmid pREP4, which 
20 expresses the lad repressor and also confers kanamycin resistance (Kan r ). 
Transformants are identified by their ability to grow on LB plates and 
ampicillin/kanamycin resistant colonies are selected. Plasmid DNA is isolated and 
confirmed by restriction analysis. 

Clones containing the desired constructs are grown overnight (O/N) in liquid 

25 culture in LB media supplemented with both Amp (100 ug/ml) and Kan (25 ug/ml). 
The O/N culture is used to inoculate a large culture at a ratio of 1 : 100 to 1 :250. The 
cells are grown to an optical density 600 (O.D. 600 ) of between 0.4 and 0.6. IPTG 
(Isopropyl-B-D-thiogalacto pyranoside) is then added to a final concentration of 1 
mM. IPTG induces by inactivating the lad repressor, clearing the P/O leading to 

30 increased gene expression. 
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Cells are grown for an extra 3 to 4 hours. Cells are then harvested by 
centrifu.ation (20 mins at 6000Xg). The cell pellet is solubilized in the chaotropic 
aocnt 6 Molar Guanidine HC1 by stirring for 3-4 hours at 4 degree C. The cell debns 
is removed by centnfugation, and the supernatant containing the polypeptide is loaded 
5 onto a nickel-nitrilo-tri-acetic acid ("Ni-NTA") affinity resin column (available from 
QIAGEN, Inc., supra). Proteins with a 6 x His tag bind to the Ni-NTA resin with 
high affinity and can be purified in a simple one-step procedure (for details see: The 
QIAexpressionist (1995) QIAGEN, Inc., supra). 

Briefly, the supernatant is loaded onto the column in 6 M guanidine-HCl, pH 
10 8 the column is first washed with 10 volumes of 6 M guanidine-HCl. pH 8, then 

washed with 10 volumes of 6 M guanidine-HCl pH 6, and finally the polypeptide is. 
eluted with 6 M guanidine-HCL pH 5. 

The purified protein is then renatured by dialyzing it against phosphate- 
buffered saline (PBS) or 50 mM Na-acetate, P H 6 buffer plus 200 mM NaCl. 
15 Alternatively, the protein can be successfully refolded while immobilized on the Nt- 
NTA column. The recommended conditions are as follows: renarure using a linear 
6M-1M urea gradient in 500 mM NaCl, 20% glycerol, 20 mM Tris/HCl P H 7.4, 
containing protease inhibitors. The renaturation should be performed over a period of 
1 5 hours or more. After renaturation the proteins are eluted by the addition of 250 
20 mMimmidazole. Immidazole is removed by a final dialyzing step against PBS 

mM sodium acetate P H 6 buffer plus 200 mM NaCl. The purified protein is stored at 
4 degree C or frozen at -80 degree C. 

In addition to the above expression vector, the present invention further 
includes an expression vector comprising phage operator and promoter elements 
,5 operatives linked to a polynucleotide of the present invention, called pHE4a. (ATCC 
Accession Number 209645, deposited on February 25, 1998.) This vector contains: 
1) a neomycinphosphotransferase gene as a selection marker, 2) an E. coli ongm of 
replication. 3) a T5 phage promoter sequence, 4) two lac operator sequences, 5) a 
Shine-Dekamo sequence, and 6) the lactose operon repressor gene (laclq). The 
30 origin of replication (oriC) is derived from P UC19 (LTI, Gaithersburg, MD). The 
promoter sequence and operator sequences are made synthetically. 
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DNA can be inserted into the pHEa by restricting the vector with Ndel and 
Xbal, BamHI, XhoL or Asp718, running the restricted product on a gel, and isolating 
the larger fragment (the stuffer fragment should be about 310 base pairs). The DNA 
insert is generated according to the PCR protocol described in Example 1, using PCR 
5 primers having restriction sites for Ndel (5* primer) and Xbal, BamHI, Xhol, or 
Asp718 (3' primer). The PCR insert is gel purified and restricted with compatible 
enzymes. The insert and vector are ligated according to standard protocols. 

The engineered vector could easily be substituted in the above protocol to 
express protein in a bacterial system. 

10 

Example 6: Purification of a Polypeptide from an Inclusion Body 

The following alternative method can be used to purify a polypeptide 
expressed in E coli when it is present in the form of inclusion bodies. Unless 
otherwise specified, all of the following steps are conducted at 4-10 degree C. 

15 Upon completion of the production phase of the E. coli fermentation, the cell 

culture is cooled to 4-10 degree C and the cells harvested by continuous 
centrifugation at 15,000 rpm (Heraeus Sepatech). On the basis of the expected yield 
of protein per unit weight of cell paste and the amount of purified protein required, an 
appropriate amount of cell paste, by weight, is suspended in a buffer solution 

20 containing 100 mM Tris, 50 mM EDTA, pH 7.4. The cells are dispersed to a 
homogeneous suspension using a high shear mixer. 

The cells are then lysed by passing the solution through a microfluidizer 
(Microfuidics, Corp. or APV Gaulin, Inc.) twice at 4000-6000 psi. The homogenate 
is then mixed with NaCl solution to a final concentration of 0.5 M NaCL followed by 

25 centrifugation at 7000 xg for 15 min. The resultant pellet is washed again using 0.5M 
NaCl, 100 mM Tris, 50 mM EDTA, pH 7.4. 

The resulting washed inclusion bodies are solubilized with 1.5 M guanidine 
hydrochloride (GuHCl) for 2-4 hours. After 7000 xg centrifugation for 15 min., the 
pellet is discarded and the polypeptide containing supernatant is incubated at 4 degree 

30 C overnight to allow further GuHCl extraction. 
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Following high speed centrifugation (30,000 xg) to remove insoluble particles, 
the GuHCl solubilized protein is refolded by quickly mixing the GuHCl extract with ' 
20 volumes of buffer containing 50 mM sodium, P H 4.5, 150 mM NaCl, 2 mM EDTA 
by vigorous stirring. The refolded diluted protein solution is kept at 4 de S ree C 
5 without mixing for 12 hours prior to further purification steps. 

To clarify the refolded polypeptide solution, a previously prepared tangential 
filtration unit equipped with 0. 16 urn membrane filter with appropriate surface area 
(e.g., Filtron), equilibrated with 40 mM sodium acetate, P H 6.0 is employed. The 
filtered sample is loaded onto a cation exchange resin (e.g., Poros HS-50, Perseptive 
10 Biosystems). The column is washed with 40 mM sodium acetate, pH 6.0 and eluted 
with 250 mM, 500 mM, 1000 mM, and 1500 mM NaCl in the same buffer, in a 
stepwise manner. The absorbance at 280 nm of the effluent is continuously 
monitored. Fractions are collected and further analyzed by SDS-PAGE. 

Fractions containing the polypeptide are then pooled and mixed with 4 
volumes of water. The diluted sample is then loaded onto a previously prepared set of 
tandem columns of strong anion (Poros HQ-50, Perseptive Biosystems) and weak 
anion (Poros CM-20, Perseptive Biosystems) exchange resins. The columns are 
equilibrated with 40 mM sodium acetate, P H 6.0. Both columns are washed with 40 
mM sodium acetate, pH 6.0, 200 mM NaCl. The CM-20 column is then eluted using 
20 a 10 column volume linear gradient ranging from 0.2 M NaCl, 50 mM sodium 
acetate, pH 6.0 to 1.0 M NaCl, 50 mM sodium acetate, P H 6.5. Fractions are 
collected under constant A 280 monitoring of the effluent. Fractions containing the 
polypeptide (determined, for instance, by 16% SDS-PAGE) are then pooled.^ 

The resultant polypeptide should exhibit greater than 95% purity after the 
25 above refolding and purification steps. No major contaminant bands should be 

observed from Commassie blue stained 1 6% SDS-PAGE gel when 5 ug of purified 
protein is loaded. The purified protein can also be tested for endotoxin/LPS 
contamination, and typically the LPS content is less than 0.1 ng/ml according to LAL 
assays. 



15 
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Example 7: Cloning and Expression of a Polypeptide in a Baculovirus 
Expression System 

In this example, the plasmid shuttle vector pA2 is used to insert a 
polynucleotide into a baculovirus to express a polypeptide. This expression vector 
5 contains the strong polyhedrin promoter of the Autographa calif ornica nuclear 
polyhedrosis virus (AcMNPV) followed by convenient restriction sites such as 
BamHI, Xba I and Asp718. The polyadenylation site of the simian virus 40 ("SV40") 
is used for efficient polyadenylation. For easy selection of recombinant virus, the 
plasmid contains the beta-galactosidase gene from E. coli under control of a weak 

10 Drosophila promoter in the same orientation, followed by the polyadenylation signal 
of the polyhedrin gene. The inserted genes are flanked on both sides by viral 
sequences for cell-mediated homologous recombination with wild-type viral DNA to 
generate a viable virus that express the cloned polynucleotide. 

Many other baculovirus vectors can be used in place of the vector above, such 

15 as pAc373, pVL941, and pAcIMl, as one skilled in the art would readily appreciate, 
as long as the construct provides appropriately located signals for transcription, 
translation, secretion and the like, including a signal peptide and an in-frame AUG as 
required. Such vectors are described, for instance, in Luckow et al., Virology 170:31- 
39 (1989). 

20 Specifically, the cDNA sequence contained in the deposited clone, including 

the AUG initiation codon and the naturally associated leader sequence identified in 
Table 1, is amplified using the PCR protocol described in Example 1. If the naturally 
occurring signal sequence is used to produce the secreted protein, the pA2 vector does 
not need a second signal peptide. Alternatively, the vector can be modified (pA2 GP) 

25 to include a baculovirus leader sequence, using the standard methods described in 
Summers et al., "A Manual of Methods for Baculovirus Vectors and Insect Cell 
Culture Procedures," Texas Agricultural Experimental Station Bulleun No. 1555 
(1987). 

The amplified fragment is isolated from a 1% agarose gel using a 
30 commercially available kit ( M Geneclean, M BIO 101 Inc., La Jolla, Ca.). The fragment 
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then is digested with appropriate restriction enzymes and again purified on a 1% 
agarose gel. 

The plasmid is digested with the corresponding restriction enzymes and 
optionally, can be dephosphorylated using calf intestinal phosphatase, using routine 
5 procedures known in the art. The DNA is then isolated from a 1% agarose gel using a 
commercially available kit ("Geneclean" BIO 101 Inc., La Jolla, Ca.). 

The fragment and the dephosphorylated plasmid are ligated together with T4 
DNA ligase. E. coli HB101 or other suitable E. coli hosts such as XL-1 Blue 
(Stratagene Cloning Systems, La Jolla, CA) cells are transformed with the.ligation 
10 mixture and spread on culture plates. Bacteria containing the plasmid are identified 
by digesting DNA from individual colonies and analyzing the digestion product by 
gel electrophoresis. The sequence of the cloned fragment is confirmed by DNA 
sequencing. 

Five ug of a plasmid containing the polynucleotide is co- trans fected with 1.0 

15 ug of a commercially available linearized baculovirus DNA ("BaculoGold™ 
baculovirus DNA", Pharmingen, San Diego, CA), using the lipofection method 
described by Feigner et ah, Proc. Natl. Acad. Sci. USA 84:7413-7417 (1987). One ug 
of BaculoGold™ virus DNA and 5 ug of the plasmid are mixed in a sterile well of a 
microtiter plate containing 50 ul of serum-free Grace's medium (Life Technologies 

20 Inc., Gaithersburg, MD).. Afterwards, 10 ul Lipofectin plus 90 ul Grace's medium are 
added, mixed and incubated for 15 minutes at room temperature. Then the 
transfection mixture is added drop- wise to Sf9 insect cells (ATCC CRL 171 1) seeded 
in a 35 mm tissue culture plate with 1 ml Grace's medium without serum. The plate is 
then incubated for 5 hours at 27 degrees C. The transfection solution is then removed 

25 from the plate and 1 ml of Grace's insect medium supplemented with 10% fetal calf 
serum is added. Cultivation is then continued at 27 degrees C for four days. 

After four days the supernatant is collected and a plaque assay is performed, 
as described by Summers and Smith, supra. An agarose gel with "Blue Gal" (Life 
Technologies Inc., Gaithersburg) is used to allow easy identification and isolation of 

30 gal-expressing clones, which produce blue-stained plaques. (A detailed description of 
a "plaque assay" of this type can also be found in the user's guide for insect cell 
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culture and baculovirology distributed by Life Technologies Inc., Gaithersburg, page 
9-10.) After appropriate incubation, blue stained plaques are picked with the tip of a 
micropipettor (e.g., Eppendorf). The agar containing the recombinant viruses is then 
resuspended in a microcentrifuge tube containing 200 ul of Grace's medium and the 

5 suspension containing the recombinant baculovirus is used to infect Sf9 cells seeded 
in 35 mm dishes. Four days later the supernatants of these culture dishes are 
harvested and then they are stored at 4 degree C. 

To verify the expression of the polypeptide, Sf9 cells are grown in Grace's 
medium supplemented with 10% heat-inactivated FBS. The cells are infected with 

10 the recombinant baculovirus containing the polynucleotide at a multiplicity of 

infection ("MOr) of about 2. If radiolabeled proteins are desired, 6 hours later the 
medium is removed and is replaced with SF900 II medium minus methionine and 
cysteine (available from Life Technologies Inc., Rockville, MD). After 42 hours, 5 
uCi of 35 S-methionine and 5 uCi 35 S-cysteine (available from Amersham) are added. 

15 The cells are further incubated for 16 hours and then are harvested by centrifugation. 
The proteins in the supernatant as well as the intracellular proteins are analyzed by 
SDS-PAGE followed by autoradiography (if radiolabeled). 

Microsequencing of the amino acid sequence of the amino terminus of 
purified protein may be used to determine the amino terminal sequence of the 

20 produced protein. 

Example 8: Expression of a Polypep tide in Mammalian Cells 

The polypeptide of the present invention can be expressed in a mammalian 
cell. A typical mammalian expression vector contains a promoter element, which 
mediates the initiation of transcription of mRNA, a protein coding sequence, and 
25 signals required for the termination of transcription and polyadenylation of the 

transcript! Additional elements include enhancers, Kozak sequences and intervening 
sequences flanked by donor and acceptor sites for RNA splicing. Highly efficient 
transcription is achieved with the early and late promoters from SV40, the long 
terminal repeats (LTRs) from Retroviruses, e.g., RSV, HTLVI, HIVI and the early 
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promoter of the cytomegalovirus (CMV). However, cellular elements can also be 
used (e.g., the human actin promoter). 

Suitable expression vectors for use in practicing the present invention include, 
for example, vectors such as pSVL and pMSG (Pharmacia, Uppsala, Sweden), 
pRSVcat (ATCC 37152), pSV2dhfr (ATCC 37146), pBC12MI (ATCC 67109), 
pCMVSport 2.0, and pCMVSport 3.0. Mammalian host cells that could be used 
include, human Hela, 293, H9 and Jurkat cells, mouse NIH3T3 and C127 cells, Cos 1, 
Cos 7 and CV1, quail QC1-3 cells, mouse L cells and Chinese hamster ovary (CHO) 
cells. 

Alternatively, the polypeptide can be expressed in stable cell lines containing 
the polynucleotide integrated into a chromosome. The co-transfection with a 
selectable marker such as dhfr, gpt, neomycin, hygromycin allows the identification 
and isolation of the transfected cells. 

The transfected gene can also be amplified to express large amounts of the 
encoded protein. The DHFR (dihydrofolate reductase) marker is useful in developing 
cell lines that carry several hundred or even several thousand copies of the gene of 
interest. (See, e.g., Alt, F. W., et al., J. Biol. Chem. 253:1357-1370 (1978); Hamlin, J. 
L. and Ma, C, Biochem. et Biophys. Acta, 1097:107-143 (1990); Page, M. J. and 
Sydenham, M. A., Biotechnology 9:64-68 (1991).) Another useful selection marker 
20 is the enzyme glutamine synthase (GS) (Murphy et al., Biochem J. 227:277-279 

(1991); Bebbington et al.. Biotechnology 10: 169-175 (1992). Using these markers, 
the mammalian cells are grown in selective medium and the cells with the highest 
resistance are selected. These cell lines contain the amplified gene(s) integrated into a 
chromosome. Chinese hamster ovary (CHO) and NSO cells are often used for the 

25 production of proteins. 

Derivatives of the plasmid pSV2-dhfr (ATCC Accession No. 37146), the 
expression vectors P C4 (ATCC Accession No. 209646) and pC6 (ATCC Accession 
No.209647) contain the strong promoter (LTR) of the Rous Sarcoma Virus (Cullen et 
al.. Molecular and Cellular Biology, 438-447 (March, 1985)) plus a fragment of the 

30 CMV-enhancer (Boshart et al., Cell 41:521-530 (1985).) Multiple cloning sites, e.g., 
with the restriction enzyme cleavage sites BamHI. Xbal and Asp718, facilitate the 
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cloning of the gene of interest. The vectors also contain the 3* intron, the 
polyadenylation and termination signal of the rat preproinsulin gene, and the mouse 
DHFR gene under control of the SV40 early promoter. 

Specifically, the plasmid pC6, for example, is digested with appropriate 
5 restriction enzymes and then dephosphorylated using calf intestinal phosphates by 
procedures known in the art. The vector is then isolated from a 1% agarose gel. 

A polynucleotide of the present invention is amplified according to the 
protocol outlined in Example 1. If the naturally occurring signal sequence is used to 
produce the secreted protein, the vector does not need a second signal peptide. 
10 Alternatively, if the naturally occurring signal sequence is not used, the vector can be 
modified to include a heterologous signal sequence. (See, e.g., WO 96/34891.) 

The amplified fragment is isolated from a 1% agarose gel using a 
commercially available kit ("Geneclean," BIO 101 Inc., La Jolla, Ca.). The fragment 
then is digested with appropriate restriction enzymes and again purified on a 1% 
15. agarose gel. 

The amplified fragment is then digested with the same restriction enzyme and 
purified on a 1% agarose gel. The isolated fragment and the dephosphorylated vector 
are then ligated with T4 DNA ligase. £. coli HB101 or XL-1 Blue cells are then 
transformed and bacteria are identified that contain the fragment inserted into plasmid 

20 pC6 using, for instance, restriction enzyme analysis. 

Chinese hamster ovary cells lacking an active DHFR gene is used for 
transfection. Five jag of the expression plasmid pC6 a pC4 is cotransfected with 0.5 
ug of the plasmid pSVneo using lipofectin (Feigner et al., supra). The plasmid pSV2- 
neo contains a dominant selectable marker, the neo gene from Tn5 encoding an 

25 enzyme that confers resistance to a group of antibiotics including G418. The cells are 
seeded in alpha minus MEM supplemented with 1 mg/ml G418. After 2 days, the 
cells are trypsinized and seeded in hybridoma cloning plates (Greiner, Germany) in 
alpha minus MEM supplemented with 10, 25, or 50 ng/ml of metothrexate plus 1 
mg/ml G418. After about 10-14 days single clones are trypsinized and then seeded in 

30 6-well petri dishes or 10 ml flasks using different concentrations of methotrexate (50 
nM, 100 nM. 200 nM, 400 nM. 800 nM). Clones growing at the highest 
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concentrations of methotrexate are then transferred to new 6-well plates containing 
even higher concentrations of methotrexate (1 uM, 2 uM, 5 uM 10 mM, 20 mM). 
The same procedure is repeated until clones are obtained which grow at a 
concentration of 100 - 200 uM. Expression of the desired gene product is analyzed, 
5 for instance, by SDS-PAGE and Western blot or by reversed phase HPLC analysis. 

Example 9: Protein Fusions 

The polypeptides of the present invention are preferably fused to other 
proteins. These fusion proteins can be used for a variety of applications. For 
10 example, fusion of the present polypeptides to His-tag, HA-tag, protein A, IgG 

domains, and maltose binding protein facilitates purification. (See Example 5; see 
also EP A 394,827; Traunecker, et aL, Nature 331:84-86 (1988).) Similarly, fusion to 
IgG-1, IgG-3, and albumin increases the halflife time in vivo. Nuclear localization 
signals fused to the polypeptides of the present invention can target the protein to a 

15 specific subcellular localization, while covalent heterodimer or homodimers can 

increase or decrease the activity of a fusion protein. Fusion proteins can also create 
chimeric molecules having more than one function. Finally, fusion proteins can 
increase solubility and/or stability of the fused protein compared to the non-fused 
protein. All of the types of fusion proteins described above can be made by 

20 modifying the following protocol, which outlines the fusion of a polypeptide to an 
IgG molecule, or the protocol described in Example 5. 

Briefly, the human Fc portion of the IgG molecule can be PCR amplified, 
using primers that span the 5' and 3' ends of the sequence described below. These 
primers also should have convenient restriction enzyme sites that will facilitate 

25 cloning into an expression vector, preferably a mammalian expression vector. 

For example, if pC4 (Accession No. 209646) is used, the human Fc portion 
can be ligated into the BamHI cloning site. Note that the 3' BamHI site should be 
destroyed. Next, the vector containing the human Fc portion is re -restricted with 
BamHI. linearizing the vector, and a polynucleotide of the present invention, isolated 

30 by the PCR protocol described in Example 1, is ligated into this BamHI site. Note 
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that the polynucleotide is cloned without a stop codon, otherwise a fusion protein will 
not be produced. 

If the naturally occurring signal sequence is used to produce the secreted 
protein, pC4 does not need a second signal peptide. Alternatively, if the naturally 
5 occurring signal sequence is not used, the vector can be modified to include a 
heterologous signal sequence. (See, e.g., WO 96/34891.) 

Human IgG Fc region: 

GGGATCCGGAGCCCAAATCTTCTGACAAAACTCACACATGCCCACCGTGC 
10 CCAGCACCTGAATTCGAGGGTGCACCGTCAGTGTTCCTCTTCCCCCCAAAA 
CCCAAGGACACCCTCATGATCTCCCGGACTCCTGAGGTCACATGCGTGGT 
GGTGGACGTAAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGG 
ACGGCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTA 
CAACAGCACGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCAGCAGGACT 
1 5 GGCTGA ATGGC AAGG AGTAC AAGTGC AAGGTCTCC AACAAAGCCCTCCC A 
ACCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAAC 
CACAGGTGTACACCCTGCCCCCATCCCGGGATGAGCTGACCAAGAACCAG 
GTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCAAGCGACATCGCCGT 
GGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCT 
20 CCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACCGTG 
GACAAGAGGAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCA 
TGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGG 
GTAAATGAGTGCGACGGCCGCGACTCTAGAGGAT (SEQ ID NO:l) 

25 Example 10: Production of an A ntihodv from a Polypeptide 

The antibodies of the present invention can be prepared by a variety of 
methods. (See, Current Protocols, Chapter 2.) As one example of such methods, cells 
expressing a polypeptide of the present invention is administered to an animal to 
induce the production of sera containing polyclonal antibodies. In a preferred 
30 method, a preparation of the secreted protein is prepared and purified to render it 
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substantially free of natural contaminants. Such a preparation is then introduced into 
an animal in order to produce polyclonal antisera of greater specific activity. 

In the most preferred method, the antibodies of the present invention are 
monoclonal antibodies (or protein binding fragments thereof). Such monoclonal 
5 antibodies can be prepared using hybridoma technology. (Kohler et al., Nature 
256:495 (1975); Kohler et al., Eur. J. Immunol. 6:51 1 (1976); Kohler et al., Eur. J. 
Immunol. 6:292 (1976); Hammerling et al., in: Monoclonal Antibodies and T-Cell 
Hybridomas, Elsevier, N.Y., pp. 563-681 (1981).) In general, such procedures 
involve immunizing an animal (preferably a mouse) with polypeptide or ? more 

10 preferably, with a secreted polypeptide-expressing cell. Such cells may be cultured in 
any suitable tissue culture medium; however, it is preferable to culture cells in Earle's 
modified Eagle's medium supplemented with 10% fetal bovine serum (inactivated at 
about 56 degrees C). and supplemented with about 10 g/l of nonessential amino acids, 
about 1,000 U/ml of penicillin, and about 100 ug/ml of streptomycin. 

15 The splenocytes of such mice are extracted and fused with a suitable myeloma 

cell line. Any suitable myeloma cell line may be employed in accordance with the 
present invention; however, it is preferable to employ the parent myeloma cell line 
(SP20), available from the ATCC. After fusion, the resulting hybridoma cells are 
selectively maintained in HAT medium, and then cloned by limiting dilution as 

20 described by Wands et al. (Gastroenterology 80:225.232 (1981).) The hybridoma 
cells obtained through such a selection are then assayed to identify clones which 
secrete antibodies capable of binding the polypeptide. 

Alternatively, additional antibodies capable of binding to the polypeptide can 
be produced in a two-step procedure using anti-idiotypic antibodies. Such a method 

25 makes use of the fact that antibodies are themselves antigens, and therefore, it is 

possible to obtain an antibody which binds to a second antibody. In accordance with 
this method, protein specific antibodies are used to immunize an animal, preferably a 
mouse. The splenocytes of such an animal are then used to produce hybridoma cells, 
and the hybridoma cells are screened to identify clones which produce an antibody 

30 whose ability to bind to the protein-specific antibody can be blocked by the 

polypeptide. Such antibodies comprise anti-idiotypic antibodies to the protein- 
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specific antibody and can be used to immunize an animal to induce formation of 
further protein-specific antibodies. 

It will be appreciated that Fab and F(ab')2 and other fragments of the 
antibodies of the present invention may be used according to the methods disclosed 
5 herein. Such fragments are typically produced by proteolytic cleavage, using 

enzymes such as papain (to produce Fab fragments) or pepsin (to produce F(ab f )2 
fragments). Alternatively, secreted protein-binding fragments can be produced 
through the application of recombinant DN A technology or through synthetic 
chemistry. 

10 For in vivo use of antibodies in humans, it may be preferable to use 

"humanized" chimeric monoclonal antibodies. Such antibodies can be produced 
using genetic constructs derived from hybridoma cells producing the monoclonal 
antibodies described above. Methods for producing chimeric antibodies are known in 
the art. (See, for review, Morrison, Science 229:1202 (1985); Oi et al., 

15 BioTechniques 4:214 (1986); Cabilly et al., U.S. Patent No. 4,816,567; Taniguchi et 
al., EP 171496; Morrison et al., EP 173494; Neuberger et al., WO 8601533; Robinson 
et al., WO 8702671; Boulianne et al., Nature 312:643 (1984); Neuberger et al., Nature 
314:268(1985).) 

20 Example 11: Production Of Secreted Protein For Hig h-Throughput Screening 
Assays 

The following protocol produces a supernatant containing a polypeptide to be 
tested. This supernatant can then be used in the Screening Assays described in 
Examples 13-20. 

25 First, dilute Pply-D-Lysine (644 587 Boehringer-Mannheim) stock solution 

(Img/ml in PBS) 1:20 in PBS (w/o calcium or magnesium 17-516F Biowhittaker) for 
a working solution of 50ug/ml. Add 200 ul of this solution to each well (24 well 
plates) and incubate at RT for 20 minutes. Be sure to distribute the solution over each 
well (note: a 12-channel pipetter may be used with tips on every other channel). 

30 Aspirate off the Poly-D-Lysine solution and rinse with 1ml PBS (Phosphate Buffered 
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Saline). The PBS should remain in the well until just prior to plating the cells and 
plates may be poly-lysine coated in advance for up to two weeks. 

Plate 293T cells (do not carry cells past P+20) at 2 x 10 5 cells/well in .5ml 
DMEM(Dulbecco's Modified Eagle Medium)(with 4.5 G/L glucose and L-glutamine 
5 ( 12-604F Biowhittaker))/10% heat inactivated FBS( 14-503F Biowhittaker)/lx 
Penstrep(17-602E Biowhittaker). Let the cells grow overnight. 

The next day, mix together in a sterile solution basin: 300 ul Lipofectamine 
(18324-012 Gibco/BRL) and 5ml Optimem I (31985070 Gibco/BRL)/96-well plate. 
With a small volume multi-channel pipetter, aliquot approximately 2ug of an 
10 expression vector containing a polynucleotide insert, produced by the methods 
described in Examples 8 or 9, into an appropriately labeled 96-well round bottom 
plate. With a multi-channel pipetter, add 50ul of the Lipofectamine/Optimem I 
mixture to each well. Pipette up and down gently to mix. Incubate at RT 15-45 
minutes. After about 20 minutes, use a multi-channel pipetter to add 150ul Optimem 
15 I to each well. As a control, one plate of vector DNA lacking an insert should be 
transfected with each set of transfections. 

Preferably, the transfection should be performed by tag-teaming the following 
tasks. By tag-teaming, hands on time is cut in half, and the cells do not spend too 
much time on PBS. First, person A aspirates off the media from four 24-well plates 
of cells, and then person B rinses each well with .5-lml PBS. Person A then aspirates 
off PBS rinse, and person B, using al2-channel pipetter with tips on every other 
channel, adds the 200ul of DNA/Lipofectamine/Optimem I complex to the odd wells 
first, then to the even wells, to each row on the 24-well plates. Incubate at 37 degrees 
C for 6 hours. 

25 While cells are incubating, prepare appropriate media, either 1 %BSA in 

DMEM with lx penstrep, or CHO-5 media (1 16.6 mg/L of CaC12 (anhyd); 0.00130 
mg/L CuS0 4 -5H 2 0; 0.050 mg/L of Fe(N0 3 ) 3 -9H 2 0; 0.417 mg/L of FeS0 4 -7H 2 0; 
3 1 1 .80 mg/L of Kcl; 28.64 mg/L of MgCL; 48.84 mg/L of MgS0 4 ; 6995.50 mg/L of 
NaCl: 2400.0 mg/L of NaHCCy, 62.50 mg/L of NaH : PO 4 -H 2 0; 7 1 .02 mg/L of 

30 Na ; HP04; .4320 mg/L of ZnS0 4 -7H 2 0; .002 mg/L of Arachidonic Acid : 1 .022 mg/L 
of Cholesterol: .070 mg/L of DL-alpha-Tocopherol-Acetate: 0.0520 mg/L of Linoleic 
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Acid; 0.010 mg/L of Linolenic Acid; 0.010 mg/L of Myristic Acid; 0.010 mg/L of 
Oleic Acid; 0.010 mg/L of Palmitric Acid; 0.010 mg/L of Palmitic Acid; 100 mg/L of 
Pluronic F-68; 0.010 mg/L of Stearic Acid; 2.20 mg/L of Tween 80; 4551 mg/L of D- 
Glucose; 130.85 mg/ml of L- Alanine; 147.50 mg/ml of L-Arginine-HCL; 7.50 mg/ml 

5 of L-Asparagine-H,0; 6.65 mg/ml of L-Aspartic Acid; 29.56 mg/ml of L-Cystine- 
2HCL-HA 31.29 mg/ml of L-Cystine-2HCL; 7.35 mg/ml of L-Glutamic Acid; 365.0 
mg/ml of L-Glutamine; 18.75 mg/ml of Glycine; 52.48 mg/ml of L-Histidine-HCL- 
H,0; 106.97 mg/ml of L-Isoleucine; 111.45 mg/ml of L-Leucine; 163.75 mg/ml of L- 
Lysine HCL; 32.34 mg/ml of L-Methionine; 68.48 mg/ml of L-Phenylalainine; 40.0 

10 mg/ml of L-Proline; 26.25 mg/ml of L-Serine; 101 .05 mg/ml of L-Threonine; 19.22 
mg/ml of L-Tryptophan; 91.79 mg/ml of L-Tryrosine-2Na-2H,0: 99.65 mg/ml of L- 
Valine; 0.0035 mg/L of Biotin; 3.24 mg/L of D-Ca Pantothenate; 1 1.78 mg/L of 
Choline Chloride; 4.65 mg/L of Folic Acid; 15.60 mg/L of i-Inositol; 3.02 mg/L of 
Niacinamide; 3.00 mg/L of Pyridoxal HCL; 0.031 mg/L of Pyridoxine HCL; 0.319 

15 mg/L of Riboflavin; 3.17 mg/L of Thiamine HCL; 0.365 mg/L of Thymidine; and 
0.680 mg/L of Vitamin B,,; 25 mM of HEPES Buffer; 2.39 mg/L of Na 
Hypoxanthine; 0.105 mg/L of Lipoic Acid; 0.081 mg/L of Sodium Putrescine-2HCL; 
55.0 mg/L of Sodium Pyruvate; 0.0067 mg/L of Sodium Selenite; 20uM of 
Ethanolamine; 0.122 mg/L of Ferric Citrate; 41.70 mg/L of Methyl-B-Cyclodextrin 

20 complexed with Linoleic Acid; 33.33 mg/L of Methyl-B-Cyclodextrin complexed 
with Oleic Acid; and 10 mg/L of Methyl-B-Cyclodextrin complexed with Retinal) 
with 2mm glutamine and lx penstrep. (BSA (81-068-3 Bayer) lOOgm dissolved in 1L 
DMEM for a 10% BSA stock solution). Filter the media and collect 50 ul for 
endotoxin assay in 15ml polystyrene conical. 

25 The transfection reaction is terminated, preferably by tag-teaming, at the end 

of the incubation period. Person A aspirates off the transfection media, while person 
B adds 1.5ml appropriate media to each well. Incubate at 37 degrees C for 45 or 72 
hours depending on the media used: 1%BSA for 45 hours or CHO-5 for 72 hours. 
On day four, using a 300ul multichannel pipetter, aliquot 600ul in one 1ml 

30 deep well plate and the remaining supernatant into a 2ml deep well. The supernatants 
from each well can then be used in the assays described in Examples 13-20. 
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It is specifically understood that when activity is obtained in any of the assays 
described below using a supernatant, the activity originates from either the 
polypeptide directly (e.g., as a secreted protein) or by the polypeptide inducing 
expression of other proteins, which are then secreted into the supernatant. Thus, the 
5 invention further provides a method of identifying the protein in the supernatant 
characterized by an activity in a particular assay. 

Example 12: Construction of GAS Reporter Construct 

One signal transduction pathway involved in the differentiation and 
10 proliferation of cells is called the Jaks-STATs pathway. Activated proteins in the 
Jaks-STATs pathway bind to gamma activation site "GAS" elements or interferon- 
sensitive responsive element CTSRE"), located in the promoter of many genes. The 
binding of a protein to these elements alter the expression of the associated gene. 
GAS and ISRE elements are recognized by a class of transcription factors 
15 called Signal Transducers and Activators of Transcription, or "STATs." There are six 
members of the STATs family. Statl and Stat3 are present in many cell types, as is 
Stat2 (as response to IFN-alpha is widespread). Stat4 is more restricted and is not in 
many cell types though it has been found in T helper class I, cells after treatment with 
EL- 12. Stat5 was originally called mammary growth factor, but has been found at 
20 higher concentrations in other cells including myeloid cells. It can be activated in 
tissue culture cells by many cytokines. 

The STATs are activated to translocate from the cytoplasm to the nucleus 
upon tyrosine phosphorylation by a set of kinases known as the Janus Kinase ("Jaks") 
family. Jaks represent a distinct family of soluble tyrosine kinases and include Tyk2, 
25 JakL Jak2, and Jak3.' These kinases display significant sequence similarity and are 
generally catalytically inactive in resting cells. 

The Jaks are activated by a wide range of receptors summarized in the Table 
below. (Adapted from review by Schidler and Darnell, Ann. Rev. Biochem. 64:621- 
51 (1995).) A cytokine receptor family, capable of activating Jaks, is divided into two 
30 groups: (a) Class 1 includes receptors for IL-2, IL-3, IL-4, IL-6, IL-7, IL-9, IL-1 1, IL- 
12, IL-1 5, Epo, PRL. GH, G-CSF, GM-CSF, LIF, CNTF, and thrombopoietin; and (b) 
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Class 2 includes IFN-a, IFN-g, and IL-10. The Class 1 receptors share a conserved 
cysteine motif (a set of four conserved cysteines and one tryptophan) and a WSXWS 
motif (a membrane proximal region encoding Trp-Ser-Xxx-Trp-Ser (SEQ ID NO:2)). 

Thus, on binding of a ligand to a receptor, Jaks are activated, which in turn 
5 activate STATs, which then translocate and bind to GAS elements. This entire 
process is encompassed in the Jaks-STATs signal transduction pathway. 

Therefore, activation of the Jaks-STATs pathway, reflected by the binding of 
the GAS or the ISRE element, can be used to indicate proteins involved in the 
proliferation and differentiation of cells. For example, growth factors and cytokines 
10 are known to activate the Jaks-STATs pathway. (See Table below.) Thus, by using 
GAS elements linked to reporter molecules, activators of the Jaks-STATs pathway 
can be identified. 
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Ligand 



JAKs STATS 
tvk2 Jakl Jak2 Jak3 



GASfelememsl or IS RE 



TFN family 
IFN-a/B 
IFN-g 
11-10 

gp13Q family 
IL-6 (Pleiotrophic) 
II- 11 (Pleiotrophic) 
OnM(Pleiotrophic) 
LIF(Pleiotrophic) 
CNTF(Pleiotrophic) 
G-CSF(Pleiotrophic) 
IL-12(Pleiotrophic) 



+ + 






1,2,: 


+ 


+ 




i 


+ ? 


7 




1,3 


+ + 


+ 


7 


13 


? + 


? 


7 


1,3 


? + 
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1,3 


? + 




7 


1,3 


-/+ + 


+ 


7 


1,3 


? + 


? 


7 


1,3 


+ 


+ 


+ 


1,3 



ISRE 

GAS (IRFl>Lys6>IFP) 



GAS (IRFl>Lys6>IFP) 



o-C. family 

IL-2 (lymphocytes) - 
EL-4 (lymph/myeloid) - 

IL-7 (lymphocytes) - 

EL-9 (lymphocytes) - 

EL- 13 (lymphocyte) - 

IL-15 ? 

gp!40 family 
JL-3 (myeloid) 
IL-5 (myeloid) 
GM-CSF (myeloid) - 

Growth hormone family 
GH ? 
PRL ? 
EPO ? 

Receptor Tyrosine Kinases 
EGF ? 
PDGF ? 
CSF-1 ? 



+ 




+ 


1,3,5 


GAS 


+ 




+ 


6 


GAS (IRF1 = IFP »Ly6)(IgH) 






+ 


5 


GAS 






+ 


5 


GAS 


+ 


7 


7 


6 


GAS 
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7 


+ 


5 


GAS 




+ 




5 


GAS (IRFl>IFP»Ly6) 




+ 




5 


GAS 




+ 




5 


GAS 




+ 




5 




+/- 


+ 




1,3,5 






+ 




5 


GAS(B-CAS>IRFl=IFP»Ly6) 


+ 


+ 




1,3 


GAS (IRF1) 


+ 


+ 




1,3 




+ 


+ 




1,3 


GAS (not IRF1) 
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To construct a synthetic GAS containing promoter element, which is used in 
the Biological Assays described in Examples 13-14, a PCR based strategy is 
employed to generate a GAS-SV40 promoter sequence. The 5' primer contains four 
tandem copies of the GAS binding site found in the IRF1 promoter and previously 
5 demonstrated to bind STATs upon induction with a range of cytokines (Rothman et 
al. ? Immunity 1:457-468 (1994).), although other GAS or ISRE elements can be used 
instead. The 5' primer also contains 18bp of sequence complementary to the SV40 
early promoter sequence and is flanked with an Xhol site. The sequence of the 5' 
primer is: 

10 5 ? :GCGCCTCGAGATTTCCCCGAAATCTAGATTTCCCCGAAATGATTTCCCC 
G AA ATG ATTTCCCCG AAAT ATCTGCC ATCTC AATT AG : 3 ? (SEQ ID NO:3) 

The downstream primer is complementary to the SV40 promoter and is 
flanked with a Hind III site: 5\GCGGCAAGCTTTTTGCAAAGCCTAGGC:3' 
(SEQ ID NO:4) 

15 PCR amplification is performed using the SV40 promoter template present in 

the B-gal:promoter plasmid obtained from Clontech. The resulting PCR fragment is 
digested with Xhol/Hind III and subcloned into BLSK2-. (Stratagene.) Sequencing 
with forward and reverse primers confirms that the insert contains the following 
sequence: 

20 5 ^CTGGAG ATTTCCCCG AAATCT AG ATTTCCCCG AA ATG ATTTCCCCG AAA 
TGATTTCCCCGAAATATCTGCCATCTCAATTAGTCAGCAACCATAGTCCCG 
CCCCTAACTCCGCCCATCCCGCCCCTAACTCCGCCCAGTTCCGCCCATTCT 
CCGCCCCATGGCTGACTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCC 
TCGGCCTCTGAGCTATTCCAGAAGTAGTGAGGAGGCTTTTTTGGAGGCCT 

25 AGGCTTTTGC AAA AAGCTT :3 ' (SEQ ID NO:5) 

With this GAS promoter element linked to the SV40 promoter, a GAS:SEAP2 
reporter construct is next engineered. Here, the reporter molecule is a secreted 
alkaline phosphatase, or "SEAP." Clearly, however, any reporter molecule can be 
instead of SEAP. in this or in any of the other Examples. Well known reporter 

30 molecules that can be used instead of SEAP include chloramphenicol 
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ace.yhransf.rase (CAT), luciferase. aM.ne phosphatase, B-galac.osidase. green 
fluorescent protein (GFP), or any protein detectable by an anttbody. 

The above sequence confirmed synthetic GAS-SV40 promoter element ,s 
subcloned into the pSEAP-Promoter vector obtained from Clon.ech usrng HindlU and 
5 Xhol effectively replacing the SV40 promote, with the amplified GAS:SV40 

promoter eiement, to create the GAS-SEAP vector. However, this vector does not 

~ therefore is not preferred for mammalian 
contain a neomycin resistance gene, and theretore, is noi p 

expression systems. 

Thus .n order-to generate mammalian stable cell lines expressing the GAS- 
,0 SEAP reporter, the GAS-SEAP cassette is removed from the GAS-SEAP vector using 
Sail and NotI, and inserted into a backbone vector contarnrng the neomyctn reststance 
gene such as pGFP-1 (ClonteeM. usrng these restriction sr.es in the multiple cloning 
site to create the GAS-SEAP/Neo vector. Once this vector is transfected rmo 
mammalian cel.s, mis vector can men be used as a reporter molecule for GAS bindmg 
15 as described in Examples 13-14. 

Other constructs can be made using me above description and replaang GAS 
with a different promoter sequence. For example, construction of reporter molecules 
containin* NFK-B and EGR promoter sequences are descnbed in Exampies-U and 
, 6 However, many other promoters can be subst.tu.ed using ure pro.ocols descnbed 
20 m .hese Example, For instance. SRE. IL-2, NFAT, or Osteocalcin promoters can be 
substrmted, alone or in combinauon (e.g., GAS/NF-KB/EGR, GAS/NF-KB. II- 
2/NFAT or NF-KB/GAS). Similarly, other cell lines can be used to test reporter 
cons„u« activity, such as HELA (epithelial). HUVEC (endothelial), Reh (B-cell), 
Saos-2 (osteoblast). HUVAC (aortic), or Cardiomyocyte. 

ExaamieJJJJisit^ 

The followin* protocol is used to assess T-ceU activity by identifying factors, 
and determining whether supernate containing a polypeptide of the invention 

. . t ._ lle t rpll activity is assessed using the 
proliferates and/or differentiates T-celis. T-cell activity 

j a nvimnle 12 Thus, factors that increase SEAP 
30 G AS/SEAP/Neo construct produced in Example 1 1. nus, 

■ nta t v,<=, T-,w-STATS signal transduction pathway, 
activity indicate the ability to activate the Jaks S> i Alo si = na 
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The T-cell used in this assay is Jurkat T-cells (ATCC Accession No. TIB- 152), 
although Molt-3 cells (ATCC Accession No. CRL-1552) and Molt-4 cells (ATCC 
Accession No. CRL-1582) cells can also be used. 

Jurkat T-cells are lymphoblastic CD4+ Thl helper cells. In order to generate 
5 stable cell lines, approximately 2 million Jurkat cells are transfected with the GAS- 
SEAP/neo vector using DMRIE-C (Life Technologies)(transfection procedure 
described below). The transfected cells are seeded to a density of approximately 
20,000 cells per well and transfectants resistant to 1 mg/ml genticin selected. 
Resistant colonies are expanded and then tested for their response to increasing 
10 concentrations of interferon gamma. The dose response of a selected clone is 
demonstrated. 

Specifically, the following protocol will yield sufficient cells for 75 wells 
containing 200 ul of cells. Thus, it is either scaled up, or performed in multiple to 
generate sufficient cells for multiple 96 well plates. Jurkat cells are maintained in 

15 RPMI + .10% serum with l%Pen-Strep. Combine 2.5 mis of OPTI-MEM (Life 

Technologies) with 10 ug of plasmid DNA in aT25 flask. Add 2.5 ml OPTI-MEM 
containing 50 ul of DMRIE-C and incubate at room temperature for 15-45 mins. 

During the incubation period, count cell concentration, spin down the required 
number of cells (10 7 per transfection), and resuspend in OPTI-MEM to a final 

20 concentration of 10 7 cells/ml. Then add 1ml of 1 x 10 7 cells in OPTI-MEM to T25 

flask and incubate at 37 degrees C for 6 hrs. After the incubation, add 10 ml of RPMI 
+ 15% serum. 

The Jurkat:GAS-SEAP stable reporter lines are maintained in RPMI + 10% 
serum, 1 mg/ml Genticin, and 1% Pen-Strep. These cells are treated with 
25 supernatants containing polypeptides of the invention and/or induced polypeptides of 
the invention as produced by the protocol described in Example 1 1. 

On the day of treatment with the supernatant, the cells should be washed and 
resuspended in fresh RPMI + 10% serum to a density of 500,000 cells per ml. The 
exact number of cells required will depend on the number of supernatants being 
30 screened. For one 96 well plate, approximately 10 million cells (for 10 plates, 100 
million cells) are required. 
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Transfer the cells to a triangular reservoir boat, in order to dispense the cells 
into a 96 well dish, using a 12 channel pipette. Using a 12 channel pipette, transfer 
200 ul of cells into each well (therefore adding 100, 000 cells per well). 

After all the plates have been seeded, 50 ul of the supernatants are transferred 
directly from the 96 well plate containing the supernatants into each well using a 12 
channel pipette. In addition, a dose of exogenous interferon gamma (0.1, 1.0, 10 ng) 
is added to wells H9, H 10, and HI 1 to serve as additional positive controls for the 
assay. 

The 96 well dishes containing Jurkat cells treated with supernatants are placed 
in an incubator for 48 hrs (note: this time is variable between 48-72 his). 35 ul 
samples from each well are then transferred to an opaque 96 well plate using a 12 
channel pipette. The opaque plates should be covered (using sellophene covers) and 
stored at -20 degrees C until SEAP assays are performed according to Example 17. 
The plates containing the remaining- treated cells are placed at 4 degrees C and serve 
15 as a source of material for repeating the assay on a specific well if desired. 

As a positive control, 100 Unit/ml interferon gamma can be used which is 
known to activate Jurkat T cells. Over 30 fold induction is typically observed in the 
positive control wells. 

The above protocol may be used in the generation of both transient, as well as, 
20 stable transfected cells, which would be apparent to those of skill in the art. 

Example 14: High-Throughp ut Sc reening Assay Identifying Myeloid Artivifv 

The following protocol is used to assess myeloid activity by determining 
whether polypeptides of the invention proliferates and/or differentiates myeloid cells. 

25 Myeloid cell activity is assessed using the GAS/SEAP/Neo construct produced in 

Example 12. Thus, factors that increase SEAP activity indicate the ability to activate 
the Jaks-STATS signal transduction pathway. The myeloid cell used in this assay is 
U937, a pre-monocyte cell line, although TF-1, HL60, or KG1 can be used. 

To transiently transfect U937 cells with the GAS/SEAP/Neo construct 

30 produced in Example 12, a DEAE-Dextran method (Kharbanda et. al., 1994, Cell 
Growth & Differentiation, 5:259-265) is used. First, harvest 2x1 Oe 7 U937 cells and 
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wash with PBS. The U937 cells are usually grown in RPMI 1640 medium containing 
10% heat-inactivated fetal bovine serum (FBS) supplemented with 100 units/ml 
penicillin and lOOmg/mJ streptomycin. 

Next, suspend the cells in 1 ml of 20 mM Tris-HCl (pH 7.4) buffer containing 
5 0.5 mg/mJ DEAE-Dextran ? 8 ug GAS-SEAP2 plasmid DNA, 140 mM NaCl, 5 rnM 
KCI, 375 uM Na2HP04-7H20, 1 mM MgCb, and 675 uM CaCl2. Incubate at 37 

degrees C for 45 min. 

Wash the cells with RPMI 1640 medium containing 10% FBS and then 
resuspend in 10 ml complete medium and incubate at 37 degrees C for 36 hr. 
10 The GAS-SEAP/U937 stable cells are obtained by growing the cells in 400 

ug/ml G418. The G418-free medium is used for routine growth but every one to two 
months, the cells should be re-grown in 400 ug/ml G418 for couple of passages. 

These cells are tested by harvesting IxlO 8 cells (this is enough for ten 96-well 
plates assay) and wash with PBS. Suspend the cells in 200 ml above described 
15 growth medium, with a final density of 5xl0 5 cells/ml. Plate 200 ul cells per well in 
the 96-well plate (or IxlO 5 cells/well). 

Add 50 ul of the supernatant prepared by the protocol described in Example 
* 11. Incubate at 37 degrees C for 48 to 72 hr. As a positive control, 100 Unit/ml 
interferon gamma can be used which is known to activate U937 cells. Over 30 fold 
20 induction is typically observed in the positive control wells. SEAP assay the 
supernatant according to the protocol described in Example 17. 

Example 15: High-Throughput Screening Assay Identifying Neuronal Activity. 
When cells undergo differentiation and proliferation, a group of genes are 
25 activated through many different signal transduction pathways. One of these genes, 
EGR1 (early growth response gene 1), is induced in various tissues and cell types 
upon activation. The promoter of EGR1 is responsible for such induction. Using the 
EGR1 promoter linked to reporter molecules, activation of cells can be assessed. 

Particularly, the following protocol is used to assess neuronal activity in PC 12 
30 cell lines. PC 12 cells (rat phenochromocytoma cells) are known to proliferate and/or 
differentiate by activation with a number of mitogens, such as TP A (tetradecanoyl 
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phorbol acetate), NGF (nerve growth factor), and EOF (epidermal growth factor). 
The EGR1 gene expression is activated during this treatment. Thus, by stably 
transfecting PC12 cells with a construct containing an EGR promoter linked to SEAP 
reporter, activation of PC12 cells can be assessed. 

The EGR/SEAP reporter construct can be assembled by the following 
protocol. The EGR-1 promoter sequence (-633 to + l)(Sakamoto K et al., Oncogene 
6:867-871 (1991)) can be PCR amplified from human genomic DNA using the " 
following primers: 

5' GCGCTCGAGGGATGACAGCGATAGAACCCCGG -3' (SEQ ID NO:6) 
5' GCGAAGCTTCGCGACTCCCCGGATCCGCCTC-3' (SEQ ID NO:7) 
Using the GAS:SEAP/Neo vector produced in Example 12, EGR1 amplified 
product can then be inserted into this vector. Linearize the GAS:SEAP/Neo vector 
using restriction enzymes XhoI/HindHI, removing the GAS/SV40 stuffer. Restrict the 
EGR1 amplified product with these same enzymes. Ligate the vector and the EGR1 
promoter. 

To prepare 96 well-plates for cell culture, two mis of a coating solution (1:30 
dilution of collagen type I (Upstate Biotech Inc. Cat#08-1 15) in 30% ethanol (filter 
sterilized)) is added per one 10 cm plate or 50 ml per well of the 96-well plate, and 
allowed to air dry for 2 hr. 

PC12 cells are routinely grown in RPMI-1640 medium (Bio Whittaker) 
containing 10% horse serum (JRH BIOSCIENCES, Cat. # 12449-78P), 5% heat- 
inactivated fetal bovine serum (FBS) supplemented with 100 units/ml penicillin and 
100 ug/ml streptomycin on a precoated 10 cm tissue culture dish. One to four split is 
done every three to four days. Cells are removed from the plates by scraping and 
resuspended with pipetting up and down for more than 15 times. 

Transfect the EGR/SEAP/Neo construct into PC12 using the Lipofectamine 
protocol described in Example 1 1. EGR-SEAP/PC 1 2 stable cells are obtained by 
growing the cells in 300 ug/ml G4 1 8. The G4 1 8-free medium is used for routine 
growth but every one to two months, the cells should be re-grown in 300 ug/ml G418 
for couple of passages. 
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To assay for neuronal activity, a 10 cm plate with cells around 70 to 80% 
confluent is screened by removing the old medium. Wash the cells once with PBS 
(Phosphate buffered saline). Then starve the cells in low serum medium (RPMI-1640 
containing 1% horse serum and 0.5% FBS with antibiotics) overnight. 
5 The next morning, remove the medium and wash the cells with PBS. Scrape 

off the cells from the plate, suspend the cells well in 2 ml low serum medium. Count 
the cell number and add more low serum medium to reach final cell density as 5x 105 
cells/ml. 

Add 200 ul of the cell suspension to each well of 96-well plate (equivalent to 
10 IxlO 5 cells/well). Add 50 ul supernatant produced by Example 1 L 37°C for 48 to 72 
hr. As a positive control, a growth factor known to activate PC 12 cells through EGR 
can be used, such as 50 ng/ul of Neuronal Growth Factor (NGF). Over fifty-fold 
induction of SEAP is typically seen in the positive control wells. SEAP assay the 
supernatant according to Example 17. 

15 

Example 16: High-Throughput Screening Assay for T-cell Activity 

NF-KB (Nuclear Factor KB) is a transcription factor activated by a wide 
variety of agents including the inflammatory cytokines IL-1 and TNF, CD30 and 
CD40, lymphotoxin-alpha and lymphotoxin-beta, by exposure to LPS or thrombin, 

20 and by expression of certain viral gene products. As a transcription factor, NF-KB 
regulates the expression of genes involved in immune cell activation, control of 
apoptosis (NF- KB appears to shield cells from apoptosis), B and T-cell development, 
anti-viral and antimicrobial responses, and multiple stress responses. 

In non-stimulated conditions, NF- KB is retained in the cytoplasm with I- KB - 

25 (Inhibitor KB). However, upon stimulation, I- KB is phosphorylated and degraded, 
causing NF- KB to shuttle to the nucleus, thereby activating transcription of target 
genes. Target genes activated by NF- KB include IL-2, IL-6, GM-CSF, ICAM-1 and 
class 1 MHC. 

Due to its central role and ability to respond to a range of stimuli, reporter 
30 constructs utilizing the NF-KB promoter element are used to screen the supernatants 
produced in Example 1 1 . Activators or inhibitors of NF-KB would be useful in 
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treating diseases. For example, inhibitors of NF-KJB could be used to treat those 
diseases related to the acute or chronic activation of NF-KB. such as rheumatoid 
arthritis. 

To construct a vector containing the NF-KB promoter element, a PCR based 
5 strategy is employed. The upstream primer contains four tandem copies of the NF- 
KB binding site (GGGGACTTTCCC) (SEQ ID NO:8), 18 bp of sequence 
complementary to the 5' end of the SV40 early promoter sequence, and is flanked 
with an Xhol site: 

5^GCGGCCTCGAGGGGACTTTCCCGGGGACTTTCCGGGGACTTTCCGGGAC 
10 TTTCCATCCTGCCATCTC AATTAG:3 ' (SEQ ID NO:9) 

The downstream primer is complementary to the 3' end of the SV40 promoter 
and is flanked with a Hind III site: 

5':GCGGCAAGCTTTTTGCAAAGCCTAGGC:3' (SEQ ID NO:4) 

PCR amplification is performed using the S V40 promoter template present in 
15 the pB-gal:promoter plasmid obtained from Clontech. The resulting PCR fragment is 
digested with Xhol and Hind III and subcloned into BLSK2-. (Stratagene) 
Sequencing with the T7 and T3 primers confirms the insert contains the following 
sequence: 



20 5 ' : CTCGAGGGGACTTTCCCGGGGACTTTCCGGGGACTTTCCGGGACTTTCCATCTGCCATCTCAATTA 
GTCAGCAACCATAGTCCCGCCCCTAACTCCGCCCATCCCGCCCCTAACTCCGCCCAGTTCCGCCCATTC 
TCCGCCCCATGGCTGACTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCCTCGGCCTCTGAGCTATT 
CCAGAAGTAGTGAGGAGGCTTTTTTGGAGGCCTAGGCTTTTGCAAAAAGCTT : 3 ' ( SEQ ID 



25 



NO: 10) 



Next, replace the SV40 minimal promoter element present in the pSEAP2- 
promoter plasmid (Clontech) with this NF-KB/S V40 fragment using Xhol and 
HindllL However, this vector does not contain a neomycin resistance gene, and 
therefore, is not preferred for mammalian expression systems. 
30 In order to generate stable mammalian cell lines, the NF-KB/SV40/SEAP 

cassette is removed from the above NF-KB/SEAP vector using restriction enzymes 
Sail and Nod, and inserted into a vector containing neomycin resistance. Particularly, 
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the NF-KB/S V40/SE AP cassette was inserted into pGFP-1 (Clontech), replacing the 
GFP gene, after restricting pGFP-1 with Sail and Notl. 

Once NF-KB/S V40/SEAP/Neo vector is created, stable Jurkat T-cells are 
created and maintained according to the protocol described in Example 13. Similarly, 
5 the method for assaying supematants with these stable Jurkat T-ceiis is also described 
in Example 13. As a positive control, exogenous TNF alpha (0.1,1, 10 ng) is added to 
wells H9, H10 ; and HI 1, with a 5-10 fold activation typically observed. 

Example 17: Assay for SEAP Activity 

10 Asa reporter molecule for the assays described in Examples- 13-16, SEAP 

activity is assayed using the Tropix Phospho-light Kit (Cat. BP-400) according to the 
following general procedure. The Tropix Phospho-light Kit supplies the Dilution, 
Assay, and Reaction Buffers used below. 

Prime a dispenser with the 2.5x Dilution Buffer and dispense 15 ul of 2.5x 

15 dilution buffer into Optiplates containing 35 ul of a supernatant. Seal the plates with 
a plastic sealer and incubate at 65 degree C for 30 min. Separate the Optiplates to 
avoid uneven heating. 

Cool the samples to room temperature for 15 minutes. Empty the dispenser 
and prime with the Assay Buffer. Add 50 ml Assay Buffer and incubate at room 

20 temperature 5 min. Empty the dispenser and prime with the Reaction Buffer (see the 
table below). Add 50 ul Reaction Buffer and incubate at room temperature for 20 
minutes. Since the intensity of the chemiluminescent signal is time dependent, and it 
takes about 10 minutes to read 5 plates on luminometer, one should treat 5 plates at 
each time and start the second set 10 minutes later. 

25 Read the relative light unit in the luminometer. Set H12 as blank, and print 

the results. An increase in chemiluminescence indicates reporter activity. 



Reaction Buffer Formulation: 

# of plates Rxn buffer diluent (ml) CSPD (ml) 

10 . 60 3 

11. 65 3.25 

12 70 3.5 

13 75 3.75 
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14 80 

15 85 

16 90 

17 95 

IS 100 

J 9 105 

20 110 

21 115 



120 

23 125 

24 130 

25 135 

26 ]40 

27 ,45 

28 150 

29 155 

30 160 



31 
32 



33 175 

34 180 

35 185 

36 190 

37 195 

38 200 

39 205 

40 210 

41 215 

42 220 

43 225 

44 230 

45 235 

46 ?40 



47 

48 250 

49 255 

50 260 



4 

4.25 
4.5 
4.75 
5 

5.25 
5.5 
5.75 
6 

6.25 
6.5 
6.75 
7 

7.25 
7.5 
7.75 
8 

8.25 
8.5 
8.75 
9 

9.25 
9.5 
9.75 
10 

10.25 
10.5 
10.75 
11 

11.25 
1 1.5 
11.75 
12 

245 12.25 . 



165 
170 



12.5 

12.75 

13 



Example 18- Hiyh-Thmnahnnt Screening Acc.y T ^ ntifvin < , rh „ n? „ ^ 
Molecule Concen tration an d Membra P ermeability 

Binding of a ligand to a receptor is known to alter intracellular levels of small 
molecules, such as calcium, potassium, sodium, and pH, as well as alter membrane 
potential. These alterations can be measured in an assay to identify supematants 
which bind to receptors of a particular cell. Although the following protocol 
describes an assay for calcium, this protocol can easily be modified to detect changes 
in potassium, sodium, pH, membrane potential, or any other small molecule which is 
detectable by a fluorescent probe. 
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The following assay uses Fluorometric Imaging Plate Reader ("FLIPR") to 
measure changes in fluorescent molecules (Molecular Probes) that bind small 
molecules. Clearly, any fluorescent molecule detecting a small molecule can be used 
instead of the calcium fluorescent molecule, fluo-4 (Molecular Probes, Inc.; catalog 
5 no. F- 14202), used here. 

For adherent cells, seed the cells at 10,000 -20,000 cells/well in a Co-star 
black 96-well plate with clear bottom.. The plate is incubated in a C0 2 incubator for 
20 hours. The adherent cells are washed two times in Biotek washer with 200 ul of 
HBSS (Hank's Balanced Salt Solution) leaving 100 ul of buffer after the final wash. 

10 A stock solution of 1 mg/ml fluo-4 is made in 10% pluronic acid DMSO. To 

load the cells with fluo-4 , 50 ul of 12 ug/ml fluo-4 is added to each well. The plate 
is incubated at 37 degrees C in a C0 2 incubator for 60 min. The plate is washed four 
times in the Biotek washer with HBSS leaving 100 ul of buffer. 

For non-adherent cells, the cells are spun down from culture media. Cells are 

15 re-suspended to 2-5x1 0 6 cells/ml with HBSS in a 50-ml conical tube. 4 ul of 1 mg/ml 
fluo-4 solution in 10% pluronic acid DMSO is added to each ml of cell suspension. 
The tube is then placed in a 37 degrees C water bath for 30-60 min. The cells are 
washed twice with HBSS, resuspended to lxlO 6 cells/ml, and dispensed into a 
microplate, 100 ul/well. The plate is centrifuged at 1000 rpm for 5 min. The plate is 

20 then washed once in Denley CellWash with 200 ul, followed by an aspiration step to 
100 ul final volume. 

For a non-cell based assay, each well contains a fluorescent molecule, such as 
fluo-4 . The supernatant is added to the well, and a change in fluorescence is 
detected. 

25 To measure the fluorescence of intracellular calcium, the FLIPR is set for the 

following parameters: (1) System gain is 300-800 mW; (2) Exposure time is 0.4 
second; (3) Camera F/stop is F/2; (4) Excitation is 488 nm; (5) Emission is 530 nm; 
and (6) Sample addition is 50 ul. Increased emission at 530 nm indicates an 
extracellular signaling event which has resulted in an increase in the intracellular 

30 Ca**" - * - concentration. 
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10 



15 



20 



25 



30 



Example 19: ffi>h-Thr ouohmif Sc reening A^ gy Identifying Tyrosine Kin^o 
Activity 

The Protein Tyrosine Kinases (PTK) represent a diverse group of 
transmembrane and cytoplasmic kinases. Within the Receptor Protein Tyrosine 
Kinase RPTK) group are receptors for a range of mitogenic and metabolic growth 
factors including the PDGF, FGF, EGF, NGF, HGF and Insulin receptor subfamilies. 
In addition there are a large family of RPTKs for which the corresponding ligand is 
unknown. Ligands for RPTKs include mainly secreted small proteins, but also 
membrane-bound and extracellular matrix proteins. - • 

Activation of RPTK by ligands involves ligand-mediated receptor 
dimerization, resulting in transphosphorylation of the receptor subunits and activation 
of the cytoplasmic tyrosine kinases. The cytoplasmic tyrosine kinases include 
receptor associated tyrosine kinases of the src-family (e.g., src, yes, Ick, lyn, fyn) and 
non-receptor linked and cytosolic protein tyrosine kinases, such as the Jak family, 
members of which mediate signal transduction triggered by the cytokine superfamily 
of receptors (e.g., the Interleukins, Interferons, GM-CSF, and Leptin). 

Because of the wide range of known factors capable of stimulating tyrosine 
kinase activity, the identification of novel human secreted proteins capable of 
activating tyrosine kinase signal transduction pathways are of interest. Therefore, the 
following protocol is designed to identify those novel human secreted proteins 
capable of activating the tyrosine kinase signal transduction pathways. 

Seed target cells (e.g., primary keratinocytes) at a density of approximately 
25,000 cells per well in a 96 well Loprodyne Silent Screen Plates purchased from 
Nalge Nunc (Naperville, IL). The plates are sterilized with two 30 minute rinses with 
100% ethanol, rinsed with water and dried overnight. Some plates are coated for 2 hr 
with 100 ml of cell culture grade type I collagen (50 mg/ml), gelatin (2%) or 
polylysine (50 mg/ml), all of which can be purchased from Sigma Chemicals (St. 
Louis, MO) or 10% Matrigel purchased from Becton Dickinson (Bedford,MA), or 
calf serum, rinsed with PBS and stored at 4 degree C. Cell growth on these plates is 
assayed by seeding 5,000 cells/well in growth medium and indirect quantitation of 
cell number through use of alamarBlue as described by the manufacturer Alamar 
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Biosciences, Inc. (Sacramento, CA) after 48 hr. Falcon plate covers #3071 from 
Becton Dickinson (Bedford.MA) are used to cover the Loprodyne Silent Screen 
Plates. Falcon Microtest III cell culture plates can also be used in some proliferation 
experiments. 

5 To prepare extracts, A43 1 cells are seeded onto the nylon membranes of 

Loprodyne plates (20,000/200ml/well) and cultured overnight in complete medium. 
Cells are quiesced by incubation in serum-free based medium for 24 hr. After 5-20 
minutes treatment with EGF (60ng/ml) or 50 ul of the supernatant produced in 
Example 1 1, the medium was removed and 100 ml of extraction buffer ((20 mM 

10 HEPES pH 7.5, 0.15 M NaCI, 1% Triton X-100, 0.1% SDS, 2 mM Na3V04. 2 mM 
Na4P207 and a cocktail of protease inhibitors (# 1836170) obtained from 
Boeheringer Mannheim (Indianapolis, IN) is added to each well and the plate is 
shaken on a rotating shaker for 5 minutes at 4 degrees C. The plate is then placed in a 
vacuum transfer manifold and the extract filtered through the 0.45 mm membrane 

15 bottoms of each well using house vacuum. Extracts are collected in a 96-well 

catch/assay plate in the bottom of the vacuum manifold and immediately placed on 
ice. To obtain extracts clarified by centrifugation, the content of each well, after 
determent solubilization for 5 minutes, is removed and centrifuged for 15 minutes at 4 
degrees C at 16,000 x*g. 

20 Test the filtered extracts for levels of tyrosine kinase activity. Although many 

methods of detecting tyrosine kinase activity are known, one method is described 
here. 

Generally, the tyrosine kinase activity of a supernatant is evaluated by 
determining its ability to phosphorylate a tyrosine residue on a specific substrate (a 
25 biotinylated peptide). Biotinylated peptides that can be used for this purpose include 
PSK1 (corresponding to amino acids 6-20 of the cell division kinase cdc2-p34) and 
PSK2 (corresponding to amino acids 1-17 of gastrin). Both peptides are substrates for 
a range of tyrosine kinases and are available from Boehringer Mannheim. 

The tyrosine kinase reaction is set up by adding the following components in 
30 order. First, add lOul of 5uM Biotinylated Peptide, then lOul ATP/Mg2+ (5mM 

ATP/50mM MgCb), then lOul of 5x Assay Buffer (40mM imidazole hydrochloride, 
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pH7.3. 40 mM beta-glycerophosphate, ImM EGTA ? lOOmM MgCb, 5 mM MnCl^ 
0.5 mg/ml BSA), then 5ul of Sodium Vanadate(lmM), and then 5ul of water. Mix the 
components gently and preincubate the reaction mix at 30 degrees C for 2 min. Initial 
the reaction by adding lOul of the control enzyme or the filtered supernatant. 

5 The tyrosine kinase assay reaction is then terminated by adding 10 ul of 

120mm EDTA and place the reactions on ice. 

Tyrosine kinase activity is determined by transferring 50 ul aliquot of reaction 
mixture to a microtiter plate (MTP) module and incubating at 37 degrees C for 20 
min. This allows the streptavadin coated 96 well plate to associate with the 

10 biotinylated peptide. Wash the MTP module with 300ul/well of PBS four times. 
Next add 75 ul of anti-phospotyrosine antibody conjugated to horse radish 
peroxidase(anti-P-Tyr-POD(0.5u/ml)) to each well and incubate at 37 degrees C for 
one hour. Wash the well as above. 

Next add lOOul of peroxidase substrate solution (Boehringer Mannheim) and 

15 incubate at room temperature for at least 5 mins (up to 30 min). Measure the 

absorbance of the sample at 405 nm by using ELISA reader. The level of bound 
peroxidase activity is quantitated using an ELISA reader and reflects the level of 
tyrosine kinase activity. 

20 Example 20: High-Throughput Screening Assay Ide ntifying Phosphorylation 
Activity 

As a potential alternative and/or compliment to the assay of protein tyrosine 
kinase activity described in Example 19, an assay which detects activation 
(phosphorylation) of major intracellular signal transduction intermediates can also be 

25 used. For example, as described below one particular assay can detect tyrosine 

phosphorylation of the Erk-1 and Erk-2 kinases. However, phosphorylation of other 
molecules, such as Raf, JNK, p38 MAP, Map kinase kinase (MEK), MEK kinase, 
Src, Muscle specific kinase (MuSK), IRAK, Tec, and Janus, as well as any other 
phosphoserine, phosphotyrosine, or phosphothreonine molecule, can be detected by 

30 substituting these molecules for Erk-1 or Erk-2 in the following assay. 
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p,a t e ofprotein O (lug/mi) «* * * at room temp, (RT). Tne plates are 

en r,nsed with PBS and blocked 3% BSA^BS for , hr at RT. The protem O 
res are then .eated with , commercial monccionai —s (.OOagMell, agam s 
5 E rk-la„d E*-2 (. hr a, RT) (Santa Cru* Biotechnology,. (To detect other molecuies, 
L step c m eas.ly be modif.ed by substituting a monoclonal anybody detecng any 
I! alve descnbed molecules.) After 3-5 rinses * PBS. *e p.ates are stored a, 

4 degrees C until use. 

A431 cells are seeded at 20,0CO/well in a 96-well Loprodyne filterplate and 

. a- Th P cells are then starved for 48 hr in basal 
10 cultured overnight in growth medium. The cells are tn 

10 culture crjp (6n°/well) or 50 ul of the supematants 

medium (DMEM") and then treated with EGF (6n 0 /well) extracts 
ootainedinExample 1 1 for 5-20 mmutes. The cells are then soluothzed and extracts 
filtered directly into the assay plate. 

After incubation with the extract for 1 hr at RT, the wells are again nnsed. As 

, 5 apo si t ive c,n«rol, a commercial preparation of MAP kinase (lOng/well, is sed m 

antibody (lug/ml, which specificaHy recogni.es the phosphorated epnope o^ he 
Erk-> L Erk-2 kinases (1 hr at RT,. This antibody is biotinylated by standard 
procedure, The bound polyclonal antibody is then ouantitated by success.ve 
20 Lbauons with Europium-streptavrdin and Europ.um fluorescence — _ 
recent in the Wallac DELHA instrument (time-resoived fluorescence). An 
fluorescent signal over background indicates a phosphorylauon. 

95 polynucleotide 

RHA isolated from entire families or individual pauents presenting w.th a 

phenotype of .nteres, (such as a d.sease, is be isolated. c D NA ^^J^ 
lese RNA samples us.ng protocols known in the an. (See. Sambrook., The cDNA 
■ a men used as a template for PCR. employing primers surrounding regrons of ,n,er st 
30 in SEQ ID NO.X. Suggested PCR condiuons consist of 35 cycies a, 95 degrees C for 



3MSDOCID; <WO _00S&A96A1 J_> 



WO 00/58496 



266 



PCT/US00/07722 



30 seconds; 60-120 seconds at 52-58 degrees C; and 60-120 seconds at 70 degrees C. 
usins buffer solutions described in Sidransky et al.. Science 252:706 (1991). 

" PCR products are then sequenced using primers labeled at their 5' end with T4 
polynucleotide kinase, employing SequiTherm Polymerase. (Epicentre 
5 Technoloeies): The intron-exon borders of selected exons is also determined and 
genomic PCR products analyzed to confirm the results. PCR products harboring 
suspected mutations is then cloned and sequenced to validate the results of the direct 
sequencing. 

PCR products is cloned into T-tailed vectors as described in Holton et al., 
10 Nucleic Acids Research, 19:1 156 (1991) and sequenced with T7 polymerase (United 
States Biochemical). Affected individuals are identified by mutations not present in 

unaffected individuals. 

Genomic rearrangements are also observed as a method of determining 
alterations in a gene corresponding to a polynucleotide. Genomic clones isolated 
15 according to Example 2 are nick-translated with digoxigenindeoxy-uridine 5'- 

triphosphate (Boehnnger Manheim), and FISH performed as described in Johnson et 
al Methods Cell Biol. 35:73-99 (1991). Hybridization with the labeled probe is 
carried out using a vast excess of human cot-1 DNA for specific hybridization to the 

corresponding genomic locus. 
20 Chromosomes are counterstained with 4,6-diamino-2-phenylidole and 

propidium iodide, producing a combination of C- and R-bands. Aligned .mages for 
precise mapping are obtained using a triple-band filter set (Chroma Technology, 
Brattleboro, VT) in combination with a cooled charge-coupled device camera 
(Photometries, Tucson, AZ) and variable excitation wavelength filters. (Johnson et 
25 al Genet. Anal. Tech. AppL, 8:75 (1991).) Image collection, analysis and 

chromosomal fractional length measurements are performed using the ISee Graphical 
Program System. (Inovision Corporation, Durham, NC.) Chromosome alterations of 
the genomic region hybridized by the probe are identified as insertions, deletions, and 
translocations. These alterations are used as a diagnostic marker for an associated 
30 disease. 
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Example 22: Method of Detecting Abnormal Levels of a Polypeptide in a 
Biological Sample 

A polypeptide of the present invention can be detected in a biological sample, 
and if an increased or decreased level of the polypeptide is detected, this polypeptide 
5 is a marker for a particular phenotype. Methods of detection are numerous, and thus, 
it is understood that one skilled in the art can modify the following assay to fit their 
particular needs. 

For example, antibody-sandwich ELISAs are used to detect polypeptides in a 

sample, preferably a biological sample. Wells of a microtiter plate are coated with 
10 specific antibodies, at a final concentration of 0.2 to 10 ug/ml. The antibodies are 

either monoclonal or polyclonal and are produced by the method described in 

Example 10. The wells are blocked so that non-specific binding of the polypeptide to 

the well is reduced. 

The coated wells are then incubated for > 2 hours at RT with a sample 
15 containing the polypeptide. Preferably, serial dilutions of the sample should be used 

to validate results. The plates are then washed three times with deionized or distilled 

water to remove unbounded polypeptide. 

Next, 50 ul of specific antibody-alkaline phosphatase conjugate, at a 

concentration of 25-400 ng, is added and incubated for 2 hours at room temperature. 
20 The plates are again washed three times with deionized or distilled water to remove 

unbounded conjugate. 

Add 75 ul of 4-methylumbelliferyl phosphate (MUP) or p-nitrophenyl 

phosphate (NPP) substrate solution to each well and incubate 1 hour at room 

temperature. Measure the reaction by a microtiter plate reader. Prepare a standard 
25 curve, using serial dilutions of a control sample, and plot polypeptide concentration 

on the X-axis (log scale) and fluorescence or absorbance of the Y-axis (linear scale). 

Interpolate the concentration of the polypeptide in the sample using the standard 

curve. 
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Example 23: Formulation 

The invention also provides methods of treatment and/or prevention diseases, 
disorders, and/or conditions (such as, for example, any one or more of the diseases or 
disorders disclosed herein) by administration to a subject of an effective amount of a 
5 Therapeutic. By therapeutic is meant a polynucleotides or polypeptides of the 

invention (including fragments and variants), agonists or antagonists thereof, and/or 
antibodies thereto, in combination with a pharmaceutical^ acceptable carrier type 
(e.g., a sterile carrier). 

The Therapeutic will be formulated and dosed in a fashion consistent with 
10 good medical practice, taking into account the clinical condition of the individual 

patient (especially the side effects of treatment with the Therapeutic alone), the site of 
delivery, the method of administration, the scheduling of administration, and other 
factors known to practitioners. The "effective amount" for purposes herein is thus - 
determined by such considerations. 
15 As a general proposition, the total pharmaceutically effective amount of the 

Therapeutic administered parenterally per dose will be in the range of about 
lug/kg/day to 10 mg/kg/day of patient body weight, although, as noted above, this 
will be subject to therapeutic discretion. More preferably, this dose is at least 0.01 
mg/kg/day. and most preferably for humans between about 0.01 and 1 mg/kg/day for 
20 the hormone. If given continuously, the Therapeutic is typically administered at a 
dose rate of about 1 ug/kg/hour to about 50 ug/kg/hour, either by 1-4 injections per 
day or by continuous subcutaneous infusions, for example, using a mini-pump. An 
intravenous bag solution may also be employed. The length of treatment needed to 
observe changes and the interval following treatment for responses to occur appears 
25 to vary depending on the desired effect. 

Therapeutics can be are administered orally, rectally, parenterally, 
intracistemally, intravaginally, intraperitoneal^, topically (as by powders, ointments, 
gels, drops or transdermal patch), bucally, or as an oral or nasal spray. 
"Pharmaceutically acceptable carrier" refers to a non-toxic solid, semisolid or liquid 
30 filler, diluent, encapsulating material or formulation auxiliary of any. The term 
"parenteral" as used herein refers to modes of administration which include 
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intravenous, intramuscular, intraperitoneal, intrasternah subcutaneous and 
intraarticular injection and infusion. 

Therapeutics of the invention are also suitably administered by sustained- 
release systems. Suitable examples of sustained-release Therapeutics are 
5 administered orally, rectally, parenterally, intracistemally, intravaginally, 

intraperitoneally, topically (as by powders, ointments, gels, drops or transdermal 
patch), bucally, or as an oral or nasal spray. "Pharmaceutically acceptable carrier" 
refers to a non-toxic solid, semisolid or liquid filler, diluent, encapsulating material or 
formulation auxiliary of any type. The term "parenteral" as used herein refers to 
10 modes of administration which include intravenous, intramuscular, intraperitoneal, 
intrasternal, subcutaneous and intraarticular injection and infusion. 

Therapeutics of the invention are also suitably administered by sustained- 
release systems. Suitable examples of sustained-release Therapeutics include suitable 
polymeric materials (such as, for example, semi-permeable polymer matrices in the 
15 form of shaped articles, e.g., films, or mirocapsules), suitable hydrophobic materials 
(for example as an emulsion in an acceptable oil) or ion exchange resins, and 
sparingly soluble derivatives (such as, for example, a sparingly soluble salt). 

Sustained-release matrices include polylactides (U.S. Pat. No. 3,773,919, EP 
58,481), copolymers of L-glutamic acid and gamma-ethyl-L-glutamate (Sidman et al., 
20 Biopolymers 22:547-556 (1983)), poly (2- hydroxyethyl .methacrylate) (Langer et al., 
J. Biomed. Mater. Res. 15:167-277 (1981), and Langer, Chem. Tech. 12:98-105 
(1982)), ethylene vinyl acetate (Langer et aL, Id.) or poly-D- (-)-3-hydroxybutyric 
acid (EP 133,988). 

Sustained-release Therapeutics also include liposomally entrapped 
25 Therapeutics of the invention {see generally, Langer, Science 249:1527-1533 (1990); 
Treat et al., in Liposomes in the Therapy of Infectious Disease and Cancer, Lopez- 
Berestein and Fidler (eds.), Liss, New York, pp. 317 -327 and 353-365 (1989)). 
Liposomes containing the Therapeutic are prepared by methods known per se: DE 
3,218.121; Epstein et al., Proc. Natl. Acad. Sci. (USA) 82:3688-3692 (1985); Hwang 
30 et al.. Proc. Natl. Acad. Sci.(USA) 77:4030-4034 (1980); EP 52,322; EP 36,676; EP 
88,046; EP 143,949; EP 142,641; Japanese Pat. Appl. 83-1 18008; U.S. Pat. Nos. 
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4 485 045 and 4.544,54 5; and EP 102.324. Ordinarily, the liposomes axe of the small 
(about 200-800 Angstroms) unilamellar type in which the lipid content is greater than 
about 30 mol. percent cholesterol, the selected proportion being adjusted for the 

optimal Therapeutic. 

5 In yet an additional embodiment, the Therapeutics of the invention are 

. c-ftrm TRCCrit Ref. Biomed. Eng. 
delivered by way of a pump {see Langer, supra. Sefton. CRC Ln 

i c n980V SaudeketaL, N.Engl. J. 

14:201 (1987)-,Buchwaldetal..Surgery88.5U/(l*ow.- 3 

Med. 321:574(1989)). 

Other controlled release systems are drscussed in the review by Langer 

10 (Science 249:1527-1533 (1990)). 

For parenteral administration, to one embodiment, the Therapeuuc ,s 
formulated generally by trying it at the desired degree of punty, in a unit dosage 
injectable fclrm (solution, suspension, or emulsion), with a pharmaceutical!, 
acceptable carrier. i.e., one that is non-toxic to recipient at the dosages and 
15 concentrations employed and is compatible with other .ngredients of the formulauo. 
For example, the formulation preferably does not include oxidizing agents and other 
compounds that are known to be deleterious to the Therapeuuc 

Generally, the formulations are prepared by contacting the Therapeuuc 
untformly and intimately wtth liauid earners o, ftnely divided solid carriers o, be* 
20 Then, if necessary, the product is shaped into the desired formulation. Pre erably e 
carrier is a parenteral carrier, more preferably a solution that is isotontc w.th the blood 
of the recipient. Examples of such came, vehicles include water, sahne, Rmgers 
solution, and dextrose solution. Non-aqueous vehicles such as fixed o,ls and ethyl 
oleate are also useful herein, as well as liposomes. 
,5 The carrier suitably coma,ns minor amounts of addttives such as substances 

dta. enhance isotonicity and chemical stability. Such materials are no„-tox,c to 
recipients at the dosages and concentrations employed, and include buffers such as 
phosphate, citrate, succinate, acetic acrd. and other organic acids or the,r salts: 
antioxidants such as ascorbic ac,d: low mo.ecu.ar werght (less than about ten 
30 residues) polypeptides, e.g.. po.yarginine or tripeptides: proteins, such as serum 
albumin, gelatin, or immunoglobulins: hydrophilic polymers such as 
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polyvinylpyrrolidone: amino acids, such as glycine, glutamic acid, aspartic acid, or 
arginine; monosaccharides, disaccharides, and other carbohydrates including cellulose 
or its derivatives, glucose, manose, or dextrins; chelating agents such as EDTA; sugar 
alcohols such as mannitol or sorbitol; counterions such as sodium; and/or nonionic 
5 surfactants such as polysorbates, poloxamers, or PEG. 

The Therapeutic is typically formulated in such vehicles at a concentration of 
about 0. 1 mg/ml to 100 mg/ml, preferably 1-10 mg/ml, at a pH of about 3 to 8. It will 
be understood that the use of certain of the foregoing excipients, carriers, or 
stabilizers will result in the formation of polypeptide salts. 

10 Any pharmaceutical used for therapeutic administration can be sterile. 

Sterility is readily accomplished by filtration through sterile filtration membranes 
(e.g., 0.2 micron membranes). Therapeutics generally are placed into a container 
having a sterile access port, for example, an intravenous solution bag or vial having a 
stopper pierceable by a hypodermic injection needle. 

15 Therapeutics ordinarily will be stored in unit or multi-dose containers, for 

example, sealed ampoules or vials, as an aqueous solution or as a lyophilized 
formulation for reconstitutipn. As an example of a lyophilized formulation, 10-ml 
vials are filled with 5 ml of sterile-filtered l%(w/v) aqueous Therapeutic solution, 
and the resulting mixture is lyophilized. The infusion solution is prepared by 

20 reconstituting the lyophilized Therapeutic using bacteriostatic Water-for-Injection. 

The invention also provides a pharmaceutical pack or kit comprising one or 
more containers filled with one or more of the ingredients of the Therapeutics of the 
invention. Associated with such container(s) can be a notice in the form prescribed by 
a governmental agency regulating the manufacture, use or sale of pharmaceuticals or 

25 biological products, which notice reflects approval by the agency of manufacture, use 
or sale for human administration. In addition, the Therapeutics may be employed in 
conjunction with other therapeutic compounds. 

The Therapeutics of the invention may be administered alone or in 
combination with adjuvants. Adjuvants that may be administered with the 

30 Therapeutics of the invention include, but are not limited to, alum, alum plus 

deoxycholate (ImmunoAg), MTP-PE (Biocine Corp.) ? QS21 (Genentech, Inc.), BCG, 
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and MPL. In a specific embodiment, Therapeutics of the invention are administered 
in combination with alum. In another specific embodiment, Therapeutics of the 
invention are administered in combination with QS-21. Further adjuvants that may be 
administered with the Therapeutics of the invention include, but are not limited to, 
5 Monophosphoryl lipid immunomodulator, AdjuVax 100a, QS-21 , QS-18, CRL1005, 
Aluminum salts, MF-59, and Virosomal adjuvant technology. Vaccines that may be 
administered with the Therapeutics of the invention include, but are not limited to, 
vaccines directed toward protection against MMR (measles, mumps, rubella), polio, 
varicella, tetanus/diptheria, hepatitis A, hepatitis B, haefnophilus influenzae B, 
10 whooping cough, pneumonia, influenza, Lyme's Disease, rotavirus, cholera, yellow 
fever, Japanese encephalitis, poliomyelitis, rabies, typhoid fever, and pertussis. 
Combinations may be administered either concomitantly, e.g., as an admixture, 
separately but simultaneously or concurrently; or sequentially. This includes 
presentations in which the combined agents are administered together as a therapeutic 
1 5 mixture, and also procedures in which the combined agents are administered 

separately but simultaneously, e.g., as through separate intravenous lines into the 
same individual. Administration "in combination" further includes the separate 
administration of one of the compounds or agents given first, followed by the second. 
The Therapeutics of the invention may be administered alone or in 
20 combination with other therapeutic agents. Therapeutic agents that may be 

administered in combination with the Therapeutics of the invention, include but not 
limited to, other members of the TNF family, chemotherapeutic agents, antibiotics, 
steroidal and non-steroidal anti-inflammatories, conventional immunotherapeutic 
agents, cytokines and/or growth factors. Combinations may be administered either 
25 concomitantly, e.g., as an admixture, separately but simultaneously or concurrently; 
or sequentially. This includes presentations in which the combined agents are 
administered together as a therapeutic mixture, and also procedures in which the 
combined agents are administered separately but simultaneously, e.g., as through 
separate intravenous lines into the same individual. Administration "in combination" 
30 further includes the separate administration of one of the compounds or agents given 
first, followed by the second. 
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In one embodiment, the Therapeutics of the invention are administered in 
combination with members of the TNF family. TNF, TNF-related or TNF-like 
molecules that may be administered with the Therapeutics of the invention include, 
but are not limited to, soluble forms of TNF-alpha, lymphotoxin-alpha (LT-alpha, 
5 also known as TNF-beta), LT-beta (found in complex heterotrimer LT-alpha2-beta), 
OPGL, FasL, CD27L, CD30L, CD40L, 4-1BBU DcR3, OX40L, TNF-gamma 
(International Publication No. WO 96/14328), AIM-I (International Publication No. 
WO 97/33899), endokine-alpha (International Publication No. WO 98/07880), TR6 
(International Publication No. WO 98/30694), OPG, and neutrokine-alpha 

10 (International Publication No. WO 98/18921, OX40 ; and nerve growth factor (NGF), 
and soluble forms of Fas, CD30, CD27, CD40 and 4-IBB, TR2 (International 
Publication No. WO 96/34095), DR3 (International Publication No. WO 97/33904), 
DR4 (International Publication No. WO 98/32856), TR5 (International Publication 
No. WO 98/30693), TR6 (International Publication No. WO 98/30694), TR7 

15 (International Publication No. WO 98/41629), TRANK, TR9 (International 

Publication No. WO 98/56892),TR10 (International Publication No. WO 98/54202), 
312C2 (International Publication No. WO 98/06842), and TR12, and soluble forms 
CD154, CD70, and CD 153. 

In certain embodiments, Therapeutics of the invention are administered in 

20 combination with antiretro viral agents, nucleoside reverse transcriptase inhibitors, 
non-nucleoside reverse transcriptase inhibitors, and/or protease inhibitors. 
Nucleoside reverse transcriptase inhibitors that may be administered in combination 
with the Therapeutics of the invention, include, but are not limited to, RETROVIR™ 
(zidovudine/AZT), VIDEX™ (didanosine/ddl), HIVID™ (zalcitabine/ddC), ZERIT™ 

25 (stavudine/d4T), EPIVIR™ (lamivudine/3TC), and COMBIVIR™ 

(zidovudine/lamivudine). Non-nucleoside reverse transcriptase inhibitors that may 
be administered in combination with the Therapeutics of the invention, include, but 
are not limited to, VIRAMUNE™ (nevirapine), RESCRIPTOR™ (delavirdine), and 
SUSTIVA™ (efavirenz). Protease inhibitors that may be administered in 

30 combination with the Therapeutics of the invention, include, but are not limited to, 
CRIXIVAN™ (indinavir), NORVIR™ (ritonavir), INVIRASE™ (saquinavir), and 
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VIRACEPT™ (nelfinavir). In a specific embodiment, an tire tro viral agents, 
nucleoside reverse transcriptase inhibitors, non-nucleoside reverse transcriptase 
inhibitors, and/or protease inhibitors may be used in any combination with 
Therapeutics of the invention to treat AIDS and/or to prevent or treat HIV infection. 

In other embodiments, Therapeutics of the invention may be administered in 
combination with anti-opportunistic infection agents. Anti-opportunistic agents that 
may be administered in combination with the Therapeutics of the invention, include, 
but are not limited to, TRIMETHOPRIM-SULFAMETHOXAZOLE™, 
DAPS ONE™, PENTAMIDINE™, ATOVAQUONE™, ISONIAZID™, 
RIFAMPIN™, PYRAZIN AMIDE™, ETHAMBUTOL™, RIFABUTIN™, 
CLARITHROMYCIN™, AZITHROMYCIN™, GANCICLOVIR™, 
FOS C ARNET™ , CIDOFOVIR™, FLUCONAZOLE™, ITRACONAZOLE™, 

ketoconazole™, acyclovir™, famcicolvir™, pyrimethamine™, 

LEUCOVORIN™,NEUPOGEN™ (filgrastim/G-CSF), and LEUKINE™ 
(sargramostim/GM-CSF). In a specific embodiment, Therapeutics of the invention 
are used in any combination with TRIMETHOPRIM-SULFAMETHOXAZOLE™, 
DAPSONE™, PENTAMIDINE™, and/or ATOVAQUONE™ to prophylactically 
treat or prevent an opportunistic Pneumocystis carinii pneumonia infection. In 
another specific embodiment. Therapeutics of the invention are used in any 
combination with ISONIAZID™, RIFAMPIN™, PYRAZIN AMIDE™, and/or 
ETHAMBUTOL™ to prophylactically treat or prevent an opportunistic 
Mycobacterium avium complex infection. In another specific embodiment, 
Therapeutics of the invention are used in any combination with RIFABUTIN™, 
CLARITHROMYCIN™, and/or AZITHROMYCIN™ to prophylactically treat or 
prevent an opportunistic Mycobacterium tuberculosis infection. In another specific 
embodiment, Therapeutics of the invention are used in any combination with 
GANCICLOVIR™, FOSCARNET™, and/or CIDOFOVIR™ to prophylactically treat 
or prevent an opportunistic cytomegalovirus infection. In another specific 
embodiment. Therapeutics of the invention are used in any combination with 
FLUCONAZOLE™, ITRACONAZOLE™, and/or KETOCONAZOLE™ to 
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prophylactieally treat or prevent an opportunistic fungal infection. In another 
specific embodiment. Therapeutics of the invention are used in any combination with 
ACYCLOVIR™ and/or FAMCICOLVIR™ to prophylactieally treat or prevent an 
opportunistic herpes simplex virus type I and/or type II infection. In another specific 
5 embodiment. Therapeutics of the invention are used in any combination with 

PYRIMETHAMINE™ and/or LEUCOVORIN™ to prophylactieally treat or prevent 
an opportunistic Toxoplasma gondii infection. In another specific embodiment, 
Therapeutics of the invention are used in any combination with LEUCOVORIN™ 
and/or NEUPOGEN™ to prophylactieally treat or prevent an opportunistic bacterial 
10 infection. 

In a further embodiment, the Therapeutics of the invention are administered 
in combination with an antiviral agent. Antiviral agents that may be administered 
with the Therapeutics of the invention include, but are not limited to, acyclovir, 
ribavirin, amantadine, and remantidine. 

15 In a further embodiment, the Therapeutics of the invention are administered 

in combination with an antibiotic agent. Antibiotic agents that may be administered 
with the Therapeutics of the invention include, but are not limited to, amoxicillin, 
beta-lac tamases, aminoglycosides, beta-lactam (glycopeptide), beta-lactamases, 
Clindamycin, chloramphenicol, cephalosporins, ciprofloxacin, ciprofloxacin, 

20 erythromycin, fluoroquinolones, macrolides, metronidazole, penicillins, quinolones, 
rifampin, streptomycin, sulfonamide, tetracyclines, trimethoprim, trimethoprim- 
sulfamthoxazole, and vancomycin. 

Conventional nonspecific immunosuppressive agents, that may be 
administered in combination with the Therapeutics of the invention include, but are 

25 not limited to, steroids, cyclosporine, cyclosporine analogs, cyclophosphamide 

methylprednisone, prednisone, azathioprine, FK-506, 15-deoxyspergualin, and other 
immunosuppressive agents that act by suppressing the function of responding T cells. 

In specific embodiments. Therapeutics of the invention are administered in 
combination with immunosuppressants. Immunosuppressants preparations that may 

30 be administered with the Therapeutics of the invention include, but are not limited to r 
ORTHOCLONE™ (OKT3). SANDIMMUNE™/NEORAL™/SANGDYA™ 
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(cyclosporin), PROGRAF™ (tacrolimus), CELLCEPT™ (mycophenolate), 
Azathioprine, glucorticosteroids, and RAPAMUNE™ (sirolimus). In a specific 
embodiment, immunosuppressants may be used to prevent rejection of organ or bone 
marrow transplantation. 
5 In an additional embodiment, Therapeutics of the invention are administered 

alone or in combination with one or more intravenous immune globulin preparations. 
Intravenous immune globulin preparations that may be administered with the 
Therapeutics of the invention include, but not limited to, G AMMAR™, 
IVEEGAM™, S ANDOGLOB ULIN™ , GAMMAGARD S/D™, and GAMIMUNE™. 
10 In a specific embodiment. Therapeutics of the invention are administered in 

combination with intravenous immune globulin preparations in transplantation 
therapy (e.g., bone marrow transplant). 

In an additional embodiment, the Therapeutics of the invention are 
administered alone or in combination with an anti-inflammatory agent. Anti- 
15 inflammatory agents that may be administered with the Therapeutics of the invention 
include, but are not limited to, glucocorticoids and the nonsteroidal anti- 
inflammatories, aminoarylcarboxylic acid derivatives, arylacetic acid derivatives, 
arylbutyric acid derivatives, arylcarboxylic acids, arylpropionic acid derivatives, 
pyrazoles, pyrazolones, salicylic acid derivatives, thiazinecarboxamides, e- 
20 acetamidocaproic acid, S-adenosylmethionine, 3-amino-4-hydroxybutyric acid, 

amixetrine, bendazac, benzydamine, bucolome, difenpiramide, ditazol, emorfazone, 
guaiazulene, nabumetone, nimesulide, orgotein, oxaceprol, paranyline, perisoxal, 
pifoxime, proquazone, proxazole, and tenidap. 

In another embodiment, compostions of the invention are administered in 
25 combination with a chemotherapeutic agent. Chemotherapeutic agents that may be 
administered with the Therapeutics of the invention include, but are not limited to., 
antibiotic derivatives (e.g., doxorubicin, bleomycin, daunorubicin, and 
dactinomycin); antiestrogens (e.g., tamoxifen); antimetabolites (e.g., fluorouraciL 5- 
FU, methotrexate, floxuridine. interferon alpha-2b. glutamic acid, plicamycin. 
30 mercaptopurine, and 6-thioguanine); cytotoxic agents (e.g., carmustine, BCNU, 
lomustine, CCNU, cytosine arabinoside, cyclophosphamide, estramustine. 
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hydroxyurea, procarbazine, mitomycin, busulfan, cis-platin, and vincristine sulfate); 
hormones (e.g., medroxyprogesterone, estramustine phosphate sodium, ethinyl 
estradiol, estradiol, megestrol acetate, methyltestosterone, diethylstilbestrol 
diphosphate, chlorotrianisene, and testolactone); nitrogen mustard derivatives (e.g., 
5 mephalen, chlorambucil, mechlorethamine (nitrogen mustard) and thiotepa); steroids 
and combinations (e.g., bethamethasone sodium phosphate); and others (e.g., 
dicarbazine, asparaginase, mitotane, vincristine sulfate, vinblastine sulfate, and 
etoposide). 

In a specific embodiment, Therapeutics of the invention are administered in 
10 combination with CHOP (cyclophosphamide, doxorubicin, vincristine, and 
prednisone) or any combination of the components of CHOP. In another 
embodiment, Therapeutics of the invention are administered in combination with 
Rituximab. In a further embodiment, Therapeutics of the invention are administered 
with Rituxmab and CHOP, or Rituxmab and any combination of the components of 
15 CHOP. 

In an additional embodiment, the Therapeutics of the invention are 
administered in combination with cytokines. Cytokines that may be administered 
with the Therapeutics of the invention include, but are not limited to, IL2, IL3, IL4, 
IL5, IL6, IL7, IL10, IL12, IL13, IL15, anti-CD40, CD40L, IFN-gamma and TNF- 

20 alpha. In another embodiment. Therapeutics of the invention may be administered 
with any interleukin, including, but not limited to, IL-lalpha, IL-lbeta, IL-2, IL-3, 
IL-4, IL-5, IL-6, IL-7, IL-8, IL-9, IL-10, IL-11, IL-12, IL-13, IL-14, IL-15, IL-16, 
IL-17, IL-18, EL-19, IL-20, and IL-21 . 

In an additional embodiment, the Therapeutics of the invention are 

25 administered in combination with angiogenic proteins. Angiogenic proteins that may 
be administered with the Therapeutics of the invention include, but are not limited to, 
Glioma Derived Growth Factor (GDGF), as disclosed in European Patent Number 
EP-399816; Platelet Derived Growth Factor- A (PDGF-A), as disclosed in European 
Patent Number EP-6821 10: Platelet Derived Growth Factor-B (PDGF-B), as 

30 disclosed in European Patent Number EP-2823 17; Placental Growth Factor (P1GF), as 
disclosed in International Publication Number WO 92/06194; Placental Growth 
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Factor-2 (P1GF-2), as disclosed in Hauser et al., Gorwth Factors, 4:259-268 (1993); 
Vascular Endothelial Growth Factor (VEGF), as disclosed in International Publication 
Number WO 90/13649: Vascular Endothelial Growth Factors (VEGF-A), as 
disclosed in European Patent Number EP-506477: Vascular Endothelial Growth 
Factor-2 (VEGF-2), as disclosed in International Publication Number WO 96/39515; 
Vascular Endothelial Growth Factor B (VEGF-3); Vascular Endothelial Growth 
Factor B- 186 (VEGF-B186), as disclosed in International Publication Number WO 
96/26736: Vascular Endothelial Growth Factor-D (VEGF-D), as disclosed in 
International Publication Number WO 98/02543; Vascular Endothelial Growth 
Factor-D (VEGF-D), as disclosed in International Publication Number WO 98/07832; 
and Vascular Endothelial Growth Factor-E (VEGF-E), as disclosed in German Patent' 
Number DE19639601. The above mentioned references are incorporated herein by 
reference herein. 

In an additional embodiment, the Therapeutics of the invention are 
administered in combination with hematopoietic growth factors. Hematopoietic 
growth factors that may be administered with the Therapeutics of the invention 
include, but are not limited to, LEUKINE™ (SARGRAMOSTIM™) and 
NEUPOGEN™ (FILGRASTIM™). 

In an additional embodiment, the Therapeutics of the invention are 
administered in combination with Fibroblast Growth Factors. Fibroblast Growth 
Factors that may be administered with the Therapeutics of the invention include, but 
are not limited to, FGF-1, FGF-2, FGF-3, FGF-4, FGF-5, FGF-6, FGF-7, FGF-8, 
FGF-9, FGF-10, FGF-1 1, FGF-1 2, FGF-1 3, FGF-14, and FGF-15. 
In additional embodiments, the Therapeutics of the invention are administered in 
combination with other therapeutic or prophylactic regimens, such as, for example, 
radiation therapy. 



Example 24; Method of Treating IW^pH t » v e l S of the Pnl^ p,;^ 

The present invention relates to a method for treating an individual in need of 
an increased level of a polypeptide of the invention in the body comprising 
administering to such an individual a composition comprising a therapeutically 
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effective amount of an agonist of the invention (including polypeptides of the 
invention). Moreover, it will be appreciated that conditions caused by a decrease in 
- the standard or normal expression level of a secreted protein in an individual can be 
treated by administering the polypeptide of the present invention, preferably in the 

5 secreted form. Thus, the invention also provides a method of treatment of an 

individual in need of an increased level of the polypeptide comprising administering 
to such an individual a Therapeutic comprising an amount of the polypeptide to 
increase the activity level of the polypeptide in such an individual. 

For example, a patient with decreased levels of a polypeptide receives a daily 

1 0 dose 0. 1 - 1 00 ug/kg of the polypeptide for six consecutive days. Preferably, the 

polypeptide is in the secreted form. The exact details of the dosing scheme, based on 
administration and formulation, are provided in Example 23. 

Example 25: Method of Treating Increased Le vels of the Polypeptide 

15 The present invention also relates to a method of treating an individual in need 

of a decreased level of a polypeptide of the invention in the body comprising 
administering to such an individual a composition comprising a therapeutically 
effective amount of an antagonist of the invention (including polypeptides and 
antibodies of the invention). 

20 In one example, antisense technology is used to. inhibit production of a 

polypeptide of the present invention. This technology is one example of a method of 
decreasing levels of a polypeptide, preferably a secreted form, due to a variety of 
etiologies, such as cancer. For example, a patient diagnosed with abnormally 
increased levels of a polypeptide is administered intravenously antisense 

25 polynucleotides at 0.5, 1.0, 1.5, 2.0 and 3.0 mg/kg day for 21 days. This treatment is 
repeated after a 7-day rest period if the treatment was well tolerated. The formulation 
of the antisense polynucleotide is provided in Example 23. 

Exam ple 26: Method of Treatment U sing Gene Therapv-Ex Vivo 
30 One method of gene therapy transplants fibroblasts, which are capable of 

expressing a polypeptide, onto a patient. Generally, fibroblasts are obtained from a 
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subject by skin biopsy. The resulting tissue is placed in tissue-culture medium and 
separated into small pieces. Small chunks of the tissue are placed on a wet surface of 
a tissue culture flask, approximately ten pieces are placed in each flask. The flask is 
turned upside down, closed tight and left at room temperature over night. After 24 
5 hours at room temperature, the flask is inverted and the chunks of tissue remain fixed 
to the bottom of the flask and fresh media (e.g., Ham's F12 media, with 10% FBS ? 
penicillin and streptomycin) is added. The flasks are then incubated at 37 degree C 
for approximately one week. 

At this time, fresh media is added and subsequently changed every several 
10 days. After an additional two weeks in culture, a monolayer of fibroblasts emerge. 
The monolayer is trypsinized and scaled into larger flasks. 

pMV-7 (Kirschmeier, P.T. et al., DNA, 7:219-25 (1988)), flanked by the long 
terminal repeats of the Moloney murine sarcoma virus, is digested with EcoRI and 
Hindlll and subsequently treated with calf intestinal phosphatase. The linear vector is 
15 fractionated on agarose gel and purified, using glass beads. 

The cDNA encoding a polypeptide of the present invention can be amplified 
using PCR primers which correspond to the 5' and 3' end sequences respectively as set 
forth in Example 1 using primers and having appropriate restriction sites and 
initiation/stop codons, if necessary. Preferably, the 5' primer contains an EcoRI site 
20 and the 3' primer includes a Hindlll site. Equal quantities of the Moloney murine 
sarcoma virus linear backbone and the amplified EcoRI and Hindlll fragment are 
added together, in the presence of T4 DNA ligase. The resulting mixture is 
maintained under conditions appropriate for ligation of the two fragments. The 
ligation mixture is then used to transform bacteria HB101, which are then plated onto 
25 agar containing kanamycin for the purpose of confirming that the vector has the gene 
of interest properly inserted.- 

The amphotropic pA317 or GP+aml2 packaging cells are grown in tissue 
culture to confluent density in Dulbecco's Modified Eagles Medium (DMEM) with 
10% calf serum (CS), penicillin and streptomycin. The MSV vector containing the 
30 gene is then added to the media and the packaging cells transduced with the vector. 
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The packaging cells now produce infectious viral particles containing the gene (the 

packaging cells are now referred to as producer cells). 

Fresh media is added to the transduced producer cells, and subsequently, the 

media is harvested from a 10 cm plate of confluent producer cells. The spent media, 
5 containing the infectious viral particles, is filtered through a millipore filter to remove 

detached producer cells and this media is then used to infect fibroblast cells. Media is 

removed from a sub-confluent plate of fibroblasts and quickly replaced with the 

media from the producer cells. This media is removed and replaced with fresh media. 

If the titer of virus is high, then virtually all fibroblasts will be infected and no 
10 selection is required. If the titer is very low, then it is necessary to use a retroviral 

vector that has a selectable marker, such as neo or his. Once the fibroblasts have been 

efficiently infected, the fibroblasts are analyzed to determine whether protein is 

produced. 

The engineered fibroblasts are then transplanted onto the host, either alone or 
15 after having been grown to confluence on cytodex 3 microcarrier beads. 

Example 27: Gene Therapy Using Endogenou s Genes Corresponding To 
Polynucleotides of the Invention 

Another method of gene therapy according to the present invention involves 
20 operably associating the endogenous polynucleotide sequence of the invention with a 
promoter via homologous recombination as described, for example, in U.S. Patent 
NO: 5,641,670, issued June 24, 1997; International Publication NO: WO 96/2941 1, 
published September 26, 1996; International Publication NO: WO 94/12650, 
published August 4, 1994; Roller et aL, Proc. Natl Acad. ScL USA, 86:8932-8935 
25 ( 1989); and Zijlstra et al. , Nature, 342:435-438 (1989). This method involves the 
activation of a gene which is present in the target cells, but which is not expressed in 
the cells, or is expressed at a lower level than desired. 

Polynucleotide constructs are made which contain a promoter and targeting 
sequences, which are homologous to the 5' non-coding sequence of endogenous 
30 pplynucleotide sequence, flanking the promoter. The targeting sequence will be 
sufficiently near the 5' end of the polynucleotide sequence so the promoter will be 
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operably linked to the endogenous sequence upon homologous recombination. The 
promoter and the targeting sequences can be amplified using PCR. Preferably, the 
amplified promoter contains distinct restriction enzyme sites on the 5' and 3' ends. 
Preferably, the 3' end of the first targeting sequence contains the same restriction 
5 enzyme site as the 5' end of the amplified promoter and the 5' end of the second 
targeting sequence contains the same restriction site as the 3' end of the amplified 
promoter. 

The amplified promoter and the amplified targeting sequences are digested 
with the appropriate restriction enzymes and subsequently treated with calf intestinal 
10 phosphatase. The digested promoter and digested targeting sequences are added 

together in the presence of T4 DNA ligase. The resulting mixture is maintained under 
conditions appropriate for ligation of the two fragments. The construct is size 
fractionated on an agarose gel then purified by phenol extraction and ethanol 
precipitation. 

15 In this Example, the polynucleotide constructs are administered as naked 

polynucleotides via electroporation. However, the polynucleotide constructs may also 
be administered with transfection-facilitating agents, such as liposomes, viral 
sequences, viral particles, precipitating agents, etc. Such methods of delivery are 
known in the art. 

20 Once the cells are transfected, homologous recombination will take place 

which results in the promoter being operably linked to the endogenous polynucleotide 
sequence. This results in the expression of polynucleotide corresponding to the 
polynucleotide in the cell. Expression may be detected by immunological staining, or 
any other method known in the an. 

25 Fibroblasts are obtained from a subject by skin biopsy. The resulting tissue is 

placed in DMEM + 10% fetal calf serum. Exponentially growing or early stationary 
phase fibroblasts are trypsinized and rinsed from the plastic surface with nutrient 
medium. An aliquot of the cell suspension is removed for counting, and the remaining 
cells are subjected to centrifugation. The supernatant is aspirated and the pellet is 

30 resuspended in 5 ml of electroporation buffer (20 mM HEPES pH 7.3, 137 mM NaCl, 
5 mM KCL 0.7 mM Na 2 HP0 4 , 6 mM dextrose). The cells are recentrifuged, the 
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supernatant aspirated, and the cells resuspended in electroporation buffer containing 1 
mg/ml acetylated bovine serum albumin. The final cell suspension contains 
approximately 3X10 6 cells/ml. Electroporation should be performed immediately 
following resuspension. 
5 Plasmid DNA is prepared according to standard techniques. For example, to 

construct a plasmid for targeting to the locus corresponding to the polynucleotide of 
the invention, plasmid pUCIS (MB I Fermentas, Amherst, NY) is digested with 
Hindlll. The CMV promoter is amplified by PCR with an Xbal site on the 5* end and 
a BamHI site on the 3'end. Two non-coding sequences are amplified via PCR: one 

10 non-coding sequence (fragment 1) is amplified with a Hindlll site at the 5' end and an 
Xba site at the 3'end; the other non-coding sequence (fragment 2) is amplified with a 
BamHI site at the Send and a Hindlll site at the 3'end. The CMV promoter and the 
fragments (1 and 2) are digested with the appropriate enzymes (CMV promoter - Xbal 
and BamHI; fragment 1 - Xbal; fragment 2 - BamHI) and ligated together. The 

15 resulting ligation product is digested with Hindlll, and ligated with the Hindlll- 
digested pUC18 plasmid. 

Plasmid DNA is added to a sterile cuvette with a 0.4 cm electrode gap 
(Bio-Rad). The final DNA concentration is generally at least 120 |ig/ml. 0.5 ml of the 
cell suspension (containing approximately 1.5.X10 6 cells) is then added to the cuvette, 

20 and the cell suspension and DNA solutions are gently mixed. Electroporation is 

performed with a Gene-Pulser apparatus (Bio-Rad). Capacitance and voltage are set at 
960 pF and 250-300 V, respectively. As voltage increases, cell survival decreases, but 
the percentage of surviving cells that stably incorporate the introduced DNA into their 
genome increases dramatically. Given these parameters, a pulse time of 

25 approximately 14-20 mSec should be observed. 

Electroporated cells are maintained at room temperature for approximately 5 
min, and the contents of the cuvette are then gently removed with a sterile transfer 
pipette. The cells are added directly to 10 ml of prewarmed nutrient media (DMEM 
with 15% calf serum) in a 10 cm dish and incubated at 37 degree C. The following 

30 day, the media is aspirated and replaced with 10 ml of fresh media and incubated for a 
further 16-24 hours. 
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The engineered fibroblasts are then injected into the host, either alone or after 
having been grown to confluence on cytodex 3 microcarrier beads. The fibroblasts 
now produce the protein product. The fibroblasts can then be introduced into a 
patient as described above. 

5 

Fvam ple 28: Method of Treatment TJsinp Gene The rapy - In Vivo 

Another aspect of the present invention is using in vivo gene therapy methods 
to treat disorders, diseases and conditions. The gene therapy method relates to the 
introduction of naked nucleic acid (DNA, RNA, and antisense DNA or RNA) 
10 sequences into an animal to increase or decrease the expression of the polypeptide. 
The polynucleotide of the present invention may be operatively linked to a promoter 
or any other genetic elements necessary for the expression of the polypeptide by the 
target tissue. Such gene therapy and delivery techniques and methods are known in 
the art, see, for example, WO90/1 1092, W098/1 1779; U.S. Patent NO. 5693622, 
15 5705151, 5580859; Tabata et al., Cardiovasc. Res. 35(3):470-479 (1997); Chao et al., 
Pharmacol. Res. 35(6):517-522 (1997); Wolff, Neuromuscul. Disord. 7(5):314-318 
(1997); Schwartz et al., Gene Ther. 3(5):405-41 1 (1996); Tsurumi et al., Circulation 
94(12):328 1-3290 (1996) (incorporated herein by reference). 

The polynucleotide constructs may be delivered by any method that delivers 
20 injectable materials to the cells of an animal, such as, injection into the interstitial 
space of tissues (heart, muscle, skin, lung, liver, intestine and the like). The 
polynucleotide constructs can be delivered in a pharmaceutically acceptable liquid or 
aqueous carrier. 

The term "naked" polynucleotide, DNA or RNA, refers to sequences that are 
25 free from any delivery vehicle that acts to assist, promote, or facilitate entry into the 
cell, including viral sequences, viral particles, liposome formulations, lipofectin or 
precipitating agents and the like. However, the polynucleotides of the present 
invention may also be delivered in liposome formulations (such as those taught in 
Feigner P.L. et al. (1995) Ann. NY Acad. Sci. 772:126-139 and Abdallah B. et al. 
30 (1995) Biol. Cell 85(1): 1-7) which can be prepared by methods well known to those 
skilled in the art. 
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The polynucleotide vector constructs used in the gene therapy method are 
preferably constructs that will not integrate into the host genome nor will they contain 
sequences that allow for replication. Any strong promoter known to those skilled in 
the art can be used for driving the expression of DNA. Unlike other gene therapies 

5 techniques, one major advantage of introducing naked nucleic acid sequences into 
target cells is the transitory nature of the polynucleotide synthesis in the cells. Studies 
have shown that non-replicating DNA sequences can be introduced into cells to 
provide production of the desired polypeptide for periods of up to six months. 

The polynucleotide construct can be delivered to the interstitial space of 

10 tissues within the an animal, including of muscle, skin, brain, lung, liver, spleen, bone 
marrow, thymus, heart, lymph, blood, bone, cartilage, pancreas, kidney, gall bladder, 
stomach, intestine, testis, ovary, uterus, rectum, nervous system, eye, gland, and 
connective tissue. Interstitial space of the tissues comprises the intercellular fluid, 
mucopolysaccharide matrix among the reticular fibers of organ tissues, elastic fibers 

1 5 in the walls of vessels or chambers, collagen fibers of fibrous tissues, or that same 

matrix within connective tissue ensheathing muscle cells or in the lacunae of bone. It 
is similarly the space occupied by the plasma of the circulation and the lymph fluid of 
the lymphatic channels. Delivery to the interstitial space of muscle tissue is preferred 
for the reasons discussed below. They may be conveniently delivered by injection 

20 into the tissues comprising these cells. They are preferably delivered to and 

expressed in persistent, non-dividing cells which are differentiated, although delivery 
and expression may be achieved in non-differentiated or less completely 
differentiated cells, such as, for example, stem cells of blo.od or skin fibroblasts. In 
vivo muscle cells are particularly competent in their ability to take up and express 

25 polynucleotides. 

For the naked polynucleotide injection, an effective dosage amount of DNA or 
RNA will be in the range of from about 0.05 g/kg body weight to about 50 mg/kg 
body weight. Preferably the dosage will be from about 0.005 mg/kg to about 20 
mg/kg and more preferably from about 0.05 mg/kg to about 5 mg/kg. Of course, as 

30 the artisan of ordinary skill will appreciate, this dosage will vary according to the 

tissue site of injection. The appropriate and effective dosage of nucleic acid sequence 
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can readily be determined by those of ordinary skill in the art and may depend on the 
condition being treated and the route of administration. The preferred route of 
administration is by the parenteral route of injection into the interstitial space of 
tissues. However, other parenteral routes may also be used, such as, inhalation of an 
5 aerosol formulation particularly for delivery to lungs or bronchial tissues, throat or 
mucous membranes of the nose. In addition, naked polynucleotide constructs can be 
delivered to arteries during angioplasty by the catheter used in the procedure. 

The dose response effects of injected polynucleotide in muscle in vivo is 
determined as follows. Suitable template DNA for production of mRNA coding for 

10 polypeptide of the present invention is prepared in accordance with a standard 

recombinant DNA methodology. The template DNA, which may be either circular or 
linear, is either used as naked DNA or complexed with liposomes. The quadriceps 
muscles of mice are then injected with various amounts of the template DNA. 
Five to six week old female and male Balb/C mice are anesthetized by 

15 intraperitoneal injection with 0.3 ml of 2.5% Avertin. A 1.5 cm incision is made on 
the anterior thigh, and the quadriceps muscle is directly visualized. The template 
DNA is injected in 0.1 ml of carrier in a 1 cc syringe through a 27 gauge needle over 
one minute, approximately 0.5 cm from the distal insertion site of the muscle into the 
knee and about 0.2 cm deep. A suture is placed over the injection site for future 

20 localization, and the skin is closed with stainless steel clips. 

After an appropriate incubation time (e.g., 7 days) muscle extracts are 
prepared by excising the entire quadriceps. Every fifth 15 um cross-section of the 
individual quadriceps muscles is histochemically stained for protein expression. A 
time course for protein expression may be done in a similar fashion except that 

25 quadriceps from different mice are harvested at different times. Persistence of DNA 
in muscle following injection may be determined by Southern blot analysis after 
preparing total cellular DNA and HIRT supernatants from injected and control mice. 
The results of the above experimentation in mice can be use to extrapolate proper 
dosages and other treatment parameters in humans and other animals using naked 

30 DNA. 
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Example 29: Transgenic Animals. 

The polypeptides of the invention can also be expressed in transgenic animals. 
Animals of any species, including, but not limited to, mice, rats, rabbits, hamsters, 
guinea pigs, pigs, micro-pigs, goats, sheep, cows and non-human primates, e.g., 
5 baboons, monkeys, and chimpanzees may be used to generate transgenic animals. In a 
specific embodiment, techniques described herein or otherwise known in the art, are 
used to express polypeptides of the invention in humans, as part of a gene therapy 
protocol. 

Any technique known in the an may be used to introduce the transgene (i.e., 

10 polynucleotides of the invention) into animals to produce the founder lines of 
transgenic animals. Such techniques include, but are not limited to, pronuclear 
microinjection (Paterson et aL, Appl. Microbiol. Biotechnol. 40:691-698 (1994); 
Carver et al., Biotechnology (NY) 1 1:1263-1270 (1993); Wright et al., Biotechnology 
(NY) 9:830-834 (1991); and Hoppe et al., U.S. Pat. No. 4,873,191 (1989)); retrovirus 

15 mediated gene transfer into germ lines (Van der Putten et al., Proc. Natl. Acad. Sci., 
USA 82:6148-6152 (1985)), blastocysts or embryos; gene targeting in embryonic 
stem cells (Thompson et al., Cell 56:313-321 (1989)); electroporation of cells or 
embryos (Lo, 1983, Mol Cell. Biol. 3:1803-1814 (1983)); introduction of the 
polynucleotides of the invention using a gene gun (see, e.g., Ulmer et al., Science 

20 259:1745 (1993); introducing nucleic acid constructs into embryonic pleuripotent 
stem cells and transferring the stem cells back into the blastocyst; and sperm- 
mediated gene transfer (Lavitrano et al., Cell 57:717-723 (1989); etc. For a review of 
such techniques, see Gordon, "Transgenic Animals," Intl. Rev. Cytol. 1 15:171-229 
(1989), which is incorporated by reference herein in its entirety. 

25 Any technique known in the an may be used to produce transgenic clones 

containing polynucleotides of the invention, for example, nuclear transfer into 
enucleated oocytes of nuclei from cultured embryonic, fetal, or adult cells induced to 
quiescence (Campell et al., Nature 380:64-66 (1996); Wilmut et aL, Nature 385:810- 
813 (1997)). 

30 The present invention provides for transgenic animals that carry the transgene 

in all their cells, as well as animals which carry the transgene in some, but not all their 
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v ThP transaene may be integrated as a single 
cells i e mosaic animals or chimeric. The transgene m y 

transgene or as muitip.e copies such as in concatamers, tandems or 

head-to-tatl tandems. The transgene may also he selective* introduced into and 
activated in a part.eu,ar ce,l type by Mowing, fot exampie. the teaching of Las,o et 
al (Lasko e, a,.. Proc. Natl. Acad. Sci. USA 89:6232-6236 (1992,,. The 
sequences required for such a ceh-type specific activation win depend upon me 
plula, ceii type of interest, and wii> he apparent to those of skill in the art. W en 
it is desired that the polynucleotide transgene he integrated into the chromosomal s.te 
of the endogenous gene, gene targefng is preferred. Briefly, when such a tectarque ,s 
,o he utilized, vectors containing some nuc.eohde seouences homologous to the 
endogenous gene are designed for the purpose of incegrahng, via homoiogous 
recombinant with chromosoma, seouences, .nto and disrupting the functton of the 
nucleotide sequence of the endogenous gene. The transgene may aUo he selecttvely 
introduced into a particular cell type, thus inactivating the endogenous gene .n only 
that eel, type, by following, for example, the teaching of Gu e. a,. (Gu et a,. Sconce 
,65- ,03-106 (.994,). The regulatory sequences required for such a ce„.ype specf.c 
mactivation wii, depend upon the particular cel, type of interest, and will be apparent 
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to those of skill in the art. 

Once transgenic animals have been generated, me expression of the 
,0 recomhmant gene may be assayed utilizing standard techniques, mitial screenmg 
" ma, be accomplished by Southern blot analysis or PCR techniques to analyze ^unal 
Jues to verify that integration of the transgene has taken p,ace. The level 0 m 
expression of the transgene in the tissues of the transgenic animals may also be 
Jessed using techniques which inciude, hut are no, limited to, No* em blo an** 
,5 of tissue samples obtained from the anima,, * si, hybridization analysts, and rev rse 
" rranscriptase-PCR <rt-PCR>. Samples of transgenic gene-expressing tissue may aiso 
be evaluated immunocytochemically or immunohistoehemically using anubodtes 
specific for the transgene product. 

Once the founder animals are produced, they may he hred, rnbred. outbred. or 
30 crossbred to produce co.onies of the particular ammal. Examples of such breedmg 
st rate 21 es tnclude. but are no, limited to: outbreeding of founder antmals wtth more 
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than one integration site in order to establish separate lines; inbreeding of separate 
lines in order to produce compound transgenics that express the transgene at higher 
levels because of the effects of additive expression of each transgene; crossing of 
heterozygous transgenic animals to produce animals homozygous for a given 
5 integration site in order to both augment expression and eliminate the need for 
screening of animals by DNA analysis; crossing of separate homozygous lines to 
produce compound heterozygous or homozygous lines; and breeding to place the 
transgene on a distinct background that is appropriate for an experimental model of 
interest. 

10 Transgenic animals of the invention have uses which include, but are not 

limited to, animal model systems useful in elaborating the biological function of 
polypeptides of the present invention, studying diseases, disorders, and/or conditions 
associated with aberrant expression, and in screening for compounds effective in 
ameliorating such diseases, disorders, and/or conditions. 

15 

Example 30: Knock-Out Animals. 

Endogenous gene expression can also be reduced by inactivating or "knocking 
out" the gene and/or its promoter using targeted homologous recombination. (E.g., 
see Smithies et ah, Nature 3 17:230-234 (1985); Thomas & CapecchL Cell 51:503- 

20 512 (1987); Thompson et al., Cell 5:313-321 (1989); each of which is incorporated by 
reference herein in its entirety). For example, a mutant, non-functional 
polynucleotide of the invention (or a completely unrelated DNA sequence) flanked by 
DNA homologous to the endogenous polynucleotide sequence (either the coding 
regions or regulatory regions of the gene) can be used, with or without a selectable 

25 marker and/or a negative selectable marker, to transfect cells that express 

polypeptides of the invention in vivo. In another embodiment, techniques known in 
the art are used to generate knockouts in cells that contain, but do not express the gene 
of interest. Insertion of the DNA construct, via targeted homologous recombination, 
results in inactivation of the targeted gene. Such approaches are particularly suited in 

30 research and agricultural fields where modifications to embryonic stem cells can be 
used to generate animal offspring with an inactive targeted gene (e.g., see Thomas & 
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Capecchi 1987 and Thompson 1989, supra). However this approach can be routinely 
adapted for use in humans provided the recombinant DNA constructs are directly 
administered or targeted to the required site in vivo using appropriate viral vectors that 
will be apparent to those of skill in the art. 
5 In further embodiments of the invention, cells that are genetically engineered 

to express the polypeptides of the invention, or alternatively, that are genetically 
engineered not to express the polypeptides of the invention (e.g., knockouts) are 
administered to a patient in vivo. Such cells may be obtained from the patient (i.e., 
animal, including human) or an MHC compatible donor and can include, but are not 
0 limited to fibroblasts, bone marrow cells, blood cells (e.g., lymphocytes), adipocytes, 
muscle cells, endothelial cells etc. The cells are genetically engineered in vitro using 
recombinant DNA techniques to introduce the coding sequence of polypeptides of the 
invention into the cells, or alternatively, to disrupt the coding sequence and/or 
endogenous regulatory sequence associated with the polypeptides of the invention, 
5 e^, by transduction (using viral vectors, and preferably vectors that integrate the 
transgene into the cell genome) or transfection procedures, including, but not limited 
to, the use of plasmids, cosmids, YACs, naked DNA, electroporation, liposomes, etc. 
The coding sequence of the polypeptides of the invention can be placed under the 
control of a strong constitutive or inducible promoter or promoter/enhancer to achieve 
0 expression, and preferably secretion, of the polypeptides of the invention. The 
engineered cells which express and preferably secrete the polypeptides of the 
invention can be introduced into the patient systemically, e.g., in the circulation, or 
intraperitoneally. 

Alternatively, the cells can be incorporated into a matrix and implanted in the 
5 body, e^, genetically engineered fibroblasts can be implanted as part of a skin graft; 
genetically engineered endothelial cells can be implanted as part of a lymphatic or 
vascular graft. (See. for example, Anderson et al. U.S. Patent No. 5,399,349; and 
Mulligan & Wilson. U.S. Patent No. 5,460,959 each of which is incorporated by 
reference herein in its entirety). 
) When the cells to be administered are non-autologous or non-MHC 

compatible cells, they can be administered using well known techniques which 
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prevent the development of a host immune response against the introduced cells. For 
example, the cells may be introduced in an encapsulated form which, while allowing 
for an exchange of components with the immediate extracellular environment, does 
not allow the introduced cells to be recognized by the host immune system. 
5 Transgenic and "knock-out" animals of the invention have uses which include, 

but are not limited to, animal model systems useful in elaborating the biological 
function of polypeptides of the present invention, studying diseases, disorders, and/or 
conditions associated with aberrant expression, and in screening for compounds 
effective in ameliorating such diseases, disorders, and/or conditions. 
10 - 

Example 31: Production of an Antibody 
a) Hybridoma Technology 

The antibodies of the present invention can be prepared by a variety of 
methods. (See, Current Protocols, Chapter 2.) As one example of such methods, cells 

15 expressing polypeptide(s) of the invention are administered to an animal to induce the 
production of sera containing polyclonal antibodies. In a preferred method, a 
preparation of polypeptide(s) of the invention is prepared and purified to render it 
substantially free of natural contaminants. Such a preparation is then introduced into 
an animal in order to produce polyclonal antisera of greater specific activity. 

20 Monoclonal antibodies specific for polypeptide(s) of the invention are 

prepared using hybridoma technology. (Kohler et al„ Nature 256:495 (1975); Kohler 
et aL, Eur. J. Immunol. 6:51 1 (1976); Kohler et ah, Eur. J. Immunol. 6:292 (1976); 
Hammerling et al., in: Monoclonal Antibodies and T-Cell Hybridomas, Elsevier, 
N.Y., pp. 563-681 (1981)). In general, an animal (preferably a mouse) is immunized 

25 with polypeptide(s) of the invention or, more preferably, with a secreted polypeptide- 
expressing cell. Such polypeptide-expressing cells are cultured in any suitable tissue 
culture medium, preferably in Earle's modified Eagle's medium supplemented with 
10% fetal bovine serum (inactivated at about 56°C), and supplemented with about 10 
g/1 of nonessential amino acids, about LOOO U/ml of penicillin, and about 100 pg/ml 

30 of streptomycin. 
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The splenocytes of such mice are extracted and fused with a suitable myeloma 
cell line. Any suitable myeloma cell line may be employed in accordance with the 
present invention; however, it is preferable to employ the parent myeloma cell line 
(SP20), available from the ATCC. After fusion, the resulting hybridoma cells are 
5 selectively maintained in KAT medium, and then cloned by limiting dilution as 
described by Wands et al. (Gastroenterology 80:225-232 (1981)). The hybridoma 
cells obtained through such a selection are then assayed to identify clones which 
secrete antibodies capable of binding the polypeptide(s) of the invention. 

Alternatively, additional antibodies capable of binding to polypeptide(s) of the 
10 invention can be produced in a two-step procedure using anti-idiotypic antibodies. 
Such a method makes use of the fact that antibodies are themselves antigens, and 
therefore, it is possible to obtain an antibody which binds to a second antibody. In 
accordance with this method, protein specific antibodies are used to immunize an 
animal, preferably a mouse. The splenocytes of such an animal are then used to 
1 5 produce hybridoma cells, and the hybridoma cells are screened to identify clones 

which produce an antibody whose ability to bind to the protein-specific antibody can 
be blocked by polypeptide(s) of the invention. Such antibodies comprise and- • 
idiotypic antibodies to the protein-specific antibody and are used to immunize an 
animal to induce formation of further protein-specific antibodies. 
20 For in vivo use of antibodies in humans, an antibody is "humanized". Such 

antibodies can be produced using genetic constructs derived from hybridoma cells 
producing the monoclonal antibodies described above. Methods for producing 
chimeric and humanized antibodies are known in the art and are discussed herein. 
(See, for review, Morrison, Science 229:1202 (1985); Oi et al.. BioTechniques 4:214 
25 (1986); Cabilly et al., U.S. Patent No. 4,816,567; Taniguchi et al., EP 171496; 
Morrison et al., EP 173494; Neuberger et al., WO 8601533; Robinson et al., WO 
8702671; Boulianne et al.. Nature 3 12:643 (1984); Neuberger et al.. Nature 314:268 
(1985).) 



30 



b) Isolation Of Antibody Fragments Directed Against 
Polypeptide(s) From A Library Of scFvs 
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Naturally occurring V-genes isolated from human PBLs are constructed into a 
library of antibody fragments which contain reactivities against polypeptide(s) of the 
invention to which the donor may or may not have been exposed (see e.g., U.S. Patent 
5,885,793 incorporated herein by reference in its entirety). 

5 Rescue of the Library. 

A library of scFvs is constructed from the RNA of human PBLs as described 
in PCT publication WO 92/01047. To rescue phage displaying antibody fragments, 
approximately 109 E. coli harboring the phagemid are used to inoculate 50 ml of 
2xTY containing 1% glucose and 100 fig/ml of ampicillin (2xTY-AMP-GLU) and 

10 grown to an O.D. of 0.8 with shaking. Five ml of this culture is used to innoculate 50 
ml of 2xTY-AMP-GLU, 2 x 108 TU of delta gene 3 helper (M13 delta gene III, see 
PCT publication WO 92/01047) are added and the culture incubated at 37°C for 45 
minutes without shaking and then at 37°C for 45 minutes with shaking. The culture is 
centrifuged at 4000 r.p.m. for 10 min. and the pellet resuspended in 2 liters of 2xTY 

15 containing 100 fig/ml ampicillin and 50 ug/ml kanamycin and grown overnight. 
Phage are prepared as described in PCT publication WO 92/01047. 

M13 delta gene III is prepared as follows: Ml 3 delta gene III helper phage 
does not encodegene III protein, hence the phage(mid) displaying antibody 
fragments have a greater avidity of binding to antigen. Infectious M13 delta gene III 

20 particles are made by growing the helper phage in cells harboring a pUC19 derivative 
supplying the wild type gene III protein during phage morphogenesis. The culture is 
incubated for 1 hour at 37° C without shaking and then for a further hour at 37°C with 
shaking. Cells are spun down (IEC-Centra 8,400 r.p.m. for 10 min), resuspended in 
300 ml 2xTY broth containing 100 pg ampicillin/ml and 25 pg kanamycin/ml (2xTY- 

25 AMP-KAN) and grown overnight, shaking at 37°C. Phage particles are purified and 
concentrated from the culture medium by two PEG-precipitations (Sambrook et al., 
1990), resuspended in 2 ml PBS and passed through a 0.45 pm filter (Minisart NML; 
Sartorius) to give a final concentration of approximately 1013 transducing units/ml 
(ampicillin-resistant clones). 

30 Panning of the Library. 
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Immunotubes (Nunc) are coated overnight in PBS with 4 ml of cither 100 
Ma* or 10 ug /mJ of a poJypeptide of • hg presem invendon _ ^ b]ock£d 

2» Ma,e PBS for 2 hours at 3 ^ and then washed 3 ^ p£s ^ 

TU of phage is applied to the tube and incubated for 30 minutes at room 
temperature tumbling on an over and under turntable and then left to stand for another 

PBS P? TUbeS3reWaShed '°^withPBS0, % Tween-20and lOtimeswith 
PBS. Phage are duted by adding 1 mlof 100 mM triethylamine and rotating ,5 
minutes on an under and over turntable after which the solution is immediately 
neutralized w lth 0.5 ml of 1.0M Tris-HCl, P H 7.4. Phage are then used to infect 10 
n, of m.d-log E. coli TCI by incubaung eluted phage with bacteria for 30 ^ at 
37 C The E. coli are then plated on TYE plates containing 1% gIucose and m 
Pg/ml ampicillin. The resulting bacterial library is then rescued with delta gene 3 
helper phage as described above to prepare phage for a subsequent round of selection 
Th, process is then repeated for a total of 4 rounds of affinity purification with tube- " 
washing increased to 20 times wirh prq n i or t 

u times with PBS, 0.1% Tween-20 and 20 times with PBS for 

rounds 3 and 4. 

Characterization of Binders. 

Buttd ^ - 3rd and 4,h rounds option „ used tQ jnfec[ £ 
HB 2151 and soluble scFv is produced ^ a ^ ^ ^ ^ ^ 

-say. ELISAs are performed with microIllre plates coaled wj(h ^ j Q ^ 
the polypeptide of the present invention ta 50 mM bicarbonate pH 9 6 Clones 
posutve in ELISA are funher characterized by PGR fingerprinting (see e . PCT 
publication WO 92/0,047) and then by seouencing. These ELISA posiJe'clones 
may a,so be funher characterized by techniques known in the art. such as for 
example, epitope mapping, bi n d,„g affinity, receptor signal transduction, abihty ,0 
block or competitively inhibit antibody/anugen binding, and competitive agonistic or 
antagonistic activity. 
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Example 32: Assays Detecting Stimulation or Inhibition of B cell Proliferation 
and Differentiation 

Generation of functional humoral immune responses requires both soluble and 
cognate signaling between B-lineage cells and their microenvironment. Signals may 
5 impart a positive stimulus that allows a B-lineage cell to continue its programmed 
development, or a negative stimulus that instructs the cell to arrest its current 
developmental pathway. To date, numerous stimulatory and inhibitory signals have been 
found to influence B cell responsiveness including IL-2, IL-4, IL-5, IL-6, IL-7, IL10, IL- 
13, IL- 14 and EL- 15. Interestingly, these signals are by themselves weak effectors but can, 

10 in combination with various co-stimulatory proteins, induce activation, proliferation, 
differentiation, homing, tolerance and death among B cell populations. 

One of the best studied classes of B-cell co-stimulatory proteins is the TNF- 
superfamily. Within this family CD40, CD27, and CD30 along with their respective 
ligands CD 154, CD70, and CD 153 have been found to regulate a variety of immune 

15 responses. Assays which allow for the detection and/or observation of the proliferation 
and differentiation of these B-cell populations and their precursors are valuable tools in 
determining the effects various proteins may have on these B-cell populations in terms of 
proliferation and differentiation. Listed below are two assays designed to allow for the 
detection of the differentiation, proliferation, or inhibition of B-cell populations and their 

20 precursors. 

In Vitro Assay- Purified polypeptides of the invention, or truncated forms thereof, 
is assessed for its ability to induce activation, proliferation, differentiation or inhibition 
and/or death in B-cell populations and their precursors. The activity of the polypeptides of 
the invention on purified human tonsillar B cells, measured qualitatively over the dose 

25 range from 0.1 to 10,000 ng/mL ? is assessed in a standard B-lymphocyte co-stimulation 
assay in which purified tonsillar B cells are cultured in the presence of either formalin- 
fixed Staphylococcus aureus Cowan I (SAC) or immobilized anti-human IgM antibody as 
the priming agent. Second signals such as IL-2 and IL-15 synergize with SAC and IgM 
crosslinking to elicit B cell proliferation as measured by tritiated-thymidine incorporation: 

30 Novel synergizing agents can be readily identified using this assay. The assay involves 
isolatine human tonsillar B cells by magnetic bead (MACS) depletion of CD3-positive 
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20 



25 



30 



ceils. The resulting cell population is greater than 95% B cells as assessed bv 

of CD45RfB220). assessed by expression 

Various dilutions of each sample are placed into individual wells of a 96 we,l , 
to w hlch are added 10* B-cells suspended in culture medium (RPMI 1640 
5 FBS, 5 X 30- 5 M 2ME 100TI/mi • •„• containing 10% 

SAr , • , U/ml PemCjJhn - 10u ^ ^reptomycin, and 10"' dilute of 

SAC) in a tota volume of 1 SOnl p^iy • J ^-on or 

positive and neeative controls are TT 0 Q <»tion. The 

umrois are JL2 and medium respectively 

polypeptide of the invention, or truncated forms thereof. Mice receive rh- 
treatment for 4 consecutive days, at which time they are sacrificed H 

serum collected for analvses To • . Van ° US tiSSU£S and 

y Comparison of H&E sections from normal spleens and 
spleens treated with polvDeDtidp.nf rh» • - ^eens and 

polypeptides of the invention identify the result n f* 

a nd/ors lg „,fic« increases in, he nuckatedce] , / * 

^nornstoenerniea, studies u sing . B cel] ^ . > 
etermme v^her anv physio^ca, cha„ g es „ sp]enic ^ such u , ^ 
disorganization, are due to increase P ~n 

CD45R( B 220 WuU B ceiis over that which is observed .n con.ro, mice 
vivo is a^C' >PrediCKdC0 " SC,Ue " C5 °' ™— 

col H K " " Sen,m IS AC ° 0rdi "^' «™ <*• - 'SA ieveis are 

compared between buffer and poiypeptide-treated mice 

The studies described i„ [hi s exampie rested activ.ry of a poiypept.de o, the 
■nvenuon. However, one s k i„ed in the art couid easiiv modify the e enlJd . 

^gomsts of polynucieotides or poiypeptides of me invention 
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Example 33: T Cell Proliferation Assay 

A CD3-induced proliferation assay is performed on PBMCs and is measured by 
the uptake of 3 H-thymidine. The assay is performed as follows. Ninety-six well plates are 
5 coated with 100 [ilAvell of mAb to CD3 (HIT3a, Pharmingen) or isotype-matched control 
mAb (B33.1) overnight at 4 degrees C (1 p.g/ml in .05M bicarbonate buffer, pH 9.5), then 
washed three times with PBS. PBMC are isolated by F/H gradient centrifugation from 
human peripheral blood and added to quadruplicate wells (5 x 10 4 /well) of mAb coated 
plates in RPMI containing 10% FCS and P/S in the presence of varying concentrations of 

10 polypeptides of the invention (total volume 200 ul). Relevant protein buffer and medium 
alone are controls. After 48 hr. culture at 37 degrees C, plates are spun for 2 min. at 1000 
rpm and 100 p.1 of supernatant is removed and stored -20 degrees C for measurement of 
IL-2 (or other cytokines) if effect on proliferation is observed. Wells are supplemented 
with 100 ul of medium containing 0.5 uCi of 3 H-thymidine and cultured at 37 degrees C 

15 for 18-24 hr. Wells are harvested and incorporation of 3 H-thymidine used as a measure of 
proliferation. Anti-CD3 alone is the positive control for proliferation. IL-2 (100 U/ml) is 
also used as a control which enhances proliferation. Control antibody which does not 
induce proliferation of T cells is used as the negative controls for the effects of 
polypeptides of the invention. 

20 The studies described in this example tested activity of polypeptides of the 

invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides of the invention (e.g., gene therapy), agonists, and/or 
antagonists of polynucleotides or polypeptides of the invention. 

25 Example 34: Effect of Polypeptides of the Invention on the Ex pression of MHC 
Class II. Costimulatorv and Adhesion Molecules and Cell Differentiation of 
Monocytes and Monocvte-Derived Human Dendritic Cells 

Dendritic cells are generated by the expansion of proliferating precursors found in 
the peripheral blood: adherent PBMC or elutriated monocytic fractions are cultured for 7- • 
30 10 days with GM-CSF (50 ng/ml) and IL-4 (20 ng/ml). These dendritic cells have the 

characteristic phenorype of immature cells (expression of CD1, CD80, CD86. CD40 and 
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MHC class II antigens). Treatment with activating factors, such as TNF-a, causes a rapid 
change m surface phenotype (increased expression of MHC class I and II. costimuiatory 
and adhesion molecules, downregulation of FCyRJI, upregulation of CD83) These 
changes correlate with increased antigen-presenting capacity and with functional 
maturation of the dendritic ceils. 

FACS analysis of surface antigens is performed as follows. Cells are treated 1-3 
days with increasing concentrations of polypeptides of the invention or LPS (positive 
control), washed with PBS containing 1% BSA and 0.02 mM sodium azide and then 
.ncubated with 1=20 dilution of appropriate FTTC- or PE-Iabeled monoclonal antibodies 
for 30 minutes at 4 degrees C. After an additiona. wash, the labeled cells are analyzed by 
flow cytometry on a FACScan (Becton Dickinson). 

^^Ub^j ^tionofc^ o^ Cytokines generated by dendritic cells in 
particular IL-12, are important in the initiation of T-cell dependent immune responses IL- 
12 strongly influences the development of Thl helper T-cell immune response and 
mduces cytotoxic T and NK cell function. An ELISA is used to measure the IL-12 release 
as follows. Dendritic cells (10«/m]) are treated with increasing concentrations of 
polypeptides of the invention for 24 hours. LPS (100 ng/ml) is added to the cell culture as 
positive control. Supematants from the cell cultures are then collected and analyzed for 
IL-12 content using commercial ELISA kit (e.. g , R&D Systems (Minneapolis. MN)) 
The standard protocols provided with the kits are used. 

Effect on the expression of MHC Class II, costimuiatory and adhesion molecules 
Three major families of cell surface antigens can be identified on monocytes: adhesion 
25 molecules, molecules involved in antigen presentation, and Fc receptor. Modulation of 
the expression of MHCcIass II antigens and other costimuiatory molecules, such as B7 
and ICAM-I. may result in changes in the antigen presenting capacity of monocytes and 

induce T cell activation. Urease expression of Fc receptors may correlate with ' 
improved monocyte cytotoxic activity, cytokine release and phagocytosis. 

FACS analysis is used to examine the surface antigens as follows. Monocytes are 
treated 1-5 days with increasing concentrations of polypeptides of the invention or LPS 
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(positive control), washed with PBS containing 1% BSA and 0.02 mM sodium azide ? and 
then incubated with 1:20 dilution of appropriate FITC- or PE-labeled monoclonal 
antibodies for 30 minutes at 4 degreesC. After an additional wash, the labeled cells are 
analyzed by flow cytometry on a FACScan (Becton Dickinson). 

5 

Monocyte activation and/or increased survival. Assays for molecules that activate 
(or alternatively, inactivate) monocytes and/or increase monocyte survival (or 
alternatively, decrease monocyte survival) are known in the art and may routinely be 
applied to determine whether a molecule of the invention functions as an inhibitor or 
10 activator of monocytes. Polypeptides, agonists, or antagonists of the invention can be 
screened using the three assays described below. For each of these assays, Peripheral 
blood mononuclear cells (PBMC) are purified from single donor leukopacks (American 
Red Cross, Baltimore, MD) by centrifugation through a Histopaque gradient (Sigma). 
Monocytes are isolated from PBMC by counterflow centrifugal elutriation. 

15 

Monocyte Survival Assay . Human peripheral blood monocytes progressively lose 
viability when cultured in absence of serum or other stimuli. Their death results from 
internally regulated process (apoptosis). Addition to the culture of activating factors, such 
as TNF-alpha dramatically improves cell survival and prevents DNA fragmentation. 

20 Propidium iodide (PI) staining is used to measure apoptosis as follows. Monocytes are 
cultured for 48 hours in polypropylene tubes in serum-free medium (positive control), in 
the presence of 100 ng/ml TNF-alpha (negative control), and in the presence of varying 
concentrations of the compound to be tested. Cells are suspended at a concentration of 2 x 
lOVml in PBS containing PI at a final concentration of 5 |ig/ml, and then incubaed at room 

25 temperature for 5 minutes before FACScan analysis. PI uptake has been demonstrated to 
correlate with DNA fragmentation in this experimental paradigm. 

Effect on cytokine release. An important function of monocytes/macrophages is 
their regulatory activity on other cellular populations of the immune system through the 
30 release of cytokines after stimulation. An ELISA to measure cytokine release is 

performed as follows. Human monocytes are incubated at a density of SxlO* cells/ml with 
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increasing concentrations of the a polypeptide of the invention and under the same 
conditions, but in the absence of the polypeptide. For IL-12 production, the cells are 
primed overnight with IFN (1 00 U/ml) in presence of a polypeptide of the invention. LPS 
(10 ng/mJ) is then added. Conditioned media are collected after 24h and kept frozen until 
use. Measurement of TNF-alpha, IL-10, MCP-1 and IL-8 is then performed using a 
commercially available ELISA kit (e..g, R&D Systems (Minneapolis, MN)) and applying 
the standard protocols provided with the kit. 



Oxidative burst Purified monocytes are plated in 96-w plate at 2-lxlO 3 cell/well. 
Increasing concentrations of polypeptides of the invention are added to the wells in a total 
volume of 0.2 ml culture medium (RPMI 1640 + 10% FCS, glutamine and antibiotics). 
After 3 ,days incubation, the plates are centrifuged and the medium is removed from the 
wells. To the macrophage monolayers, 0.2 ml per well of phenol red solution (140 mM 
NaCl, 10 mM potassium phosphate buffer pH 7.0, 5.5 mM dextrose, 0.56 mM phenol red 
and 19 U/mJ of HRPO) is added, together with the stimulant (200 nM PMA). The plates 
are incubated at 37°C for 2 hours and the reaction is stopped by adding 20 pi IN NaOH 
per well. The absorbance is read at 610 nm. To calculate the amount of H,0 2 produced by 
the macrophages, a standard curve of a H 2 0 2 solution of known molarity is performed for 
each experiment. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polypeptides, polynucleotides (e.g., gene therapy), agonists, and/or 
antagonists of the invention. 

Example 35: Biolopiral Effects of Pntv p eptides of the Invention 

Astrocyte a nd Neuronal Assays - 

Recombinant polypeptides of the invention, expressed in Escherichia coli and 
purified as described above, can be tested for activity in promoting the survival, neurite 
outgrowth, or phenotypic differentiation of cortical neuronal cells and for inducing the 
proliferation of glial fibrillary acidic protein immunopositive cells, astrocytes. The 
selection of conical cells for the bioassay is based on the prevalent expression of FGF-1 
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and FGF-2 in cortical structures and on the previously reported enhancement of conical 
neuronal survival resulting from FGF-2 treatment. A thymidine incorporation assay, for 
example, can be used to elucidate a polypeptide of the invention's activity on these cells. 

Moreover, previous reports describing the biological effects of FGF-2 (basic FGF) 
on cortical or hippocampal neurons in vitro have demonstrated increases in both neuron 
survival and neurite outgrowth (Walicke et al., "Fibroblast growth factor promotes 
survival of dissociated hippocampal neurons and enhances neurite extension." Proc. Natl. 
Acad. Sci. USA SJ:3012-3016. (1986), assay herein incorporated by reference in its 
entirety). However, reports from experiments done on PC- 12 cells suggest that these two 
responses are not necessarily synonymous and may depend on not only which FGF is 
being tested but also on which receptor(s) are expressed on the target cells. Using the 
primary cortical neuronal culture paradigm, the ability of a polypeptide of the invention to 
induce neurite outgrowth can be compared to the response achieved with FGF-2 using, for 
example, a thymidine incorporation assay. 

Fibroblast and endothelial cell assays - 

Human lung fibroblasts are obtained from Clonetics (San Diego, CA) and 
maintained in growth media from Clonetics. Dermal microvascular endothelial cells are 
obtained from Cell Applications (San Diego, CA). For proliferation assays, the human 
lung fibroblasts and dermal microvascular endothelial cells can be cultured at 5,000 
cells/well in a 96-welI plate for one day in growth medium. The cells are then incubated 
for one day in 0. 1 % BS A basal medium. After replacing the medium with fresh 0. 1 % BS A 
medium, the cells are incubated with the test proteins for 3 days. Alamar Blue (Alamar 
Biosciences, Sacramento, CA) is added to each well to a final concentration of 10%. The 
cells are incubated for 4 hr. Cell viability is measured by reading in a CytoFluor 
fluorescence reader. For the PGE 2 assays, the human lung fibroblasts are cultured at 
5,000 cells/well in a 96-well plate for one day. After a medium change to 0.1% BSA 
basal medium, the cells are incubated with FGF-2 or polypeptides of the invention with or 
without IL-la for 24 hours. The supernatants are collected and assayed for PGE 2 by EIA 
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kit (Cayman, Ann Arbor, MI). For the IL-6 assays, the human lung fibroblasts are 
cultured at 5,000 cells/well in a 96-well plate for one day. After a medium change to 
0. 1% BSA basal medium, the cells are incubated with FGF-2 or with or without 
polypeptides of the invention IL-loc for 24 hours. The supematants are collected and 
5 assayed for BL-6 by ELISA kit (Endogen, Cambridge, MA). 

Human lung fibroblasts are cultured with FGF-2 or polypeptides of the invention 
for 3 days in basal medium before the addition of Alamar Blue to assess effects on growth 
of the fibroblasts. FGF-2 should show a stimulation at 10 - 2500 ng/ml which can be used 
to compare stimulation with polypeptides of the invention. 

10 

Parkinson Models . 

The loss of motor function in Parkinson's disease is attributed to a deficiency of 
striatal dopamine resulting from the degeneration of the nigrostriatal dopaminergic 
projection neurons. An animal model for Parkinson's that has been extensively 
15 characterized involves the systemic administration of l-methyl-4 phenyl 1,2,3,6- 

tetrahydropyridine (MPTP). In the CNS, MPTP is taken-up by astrocytes and catabolized 
by monoamine oxidase B to 1 -methyl-4-phenyl pyridine (MPP + ) and released. 
Subsequently, MPP + is actively accumulated in dopaminergic neurons by the high-affinity 
reuptake transporter for dopamine. MPP* is then concentrated in mitochondria by the 
20 electrochemical gradient and selectively inhibits nicotidamide adenine disphosphate: 

ubiquinone oxidoreductionase (complex I), thereby interfering with electron transport and 
eventually generating oxygen radicals. 

It has been demonstrated in tissue culture paradigms that FGF-2 (basic FGF) has 
trophic activity towards nigral dopaminergic neurons (Ferrari et al., Dev. Biol. 1989). 
25 Recently, Dr. Unsicker's group has demonstrated that administering FGF-2 in gel foam 
implants in the striatum results in the near complete protection of nigral dopaminergic 
neurons from the toxicity associated with MPTP exposure (Otto and Unsicker, J. 
Neuroscience, 1990). 

Based on the data with FGF-2, polypeptides of the invention can be evaluated to 
30 determine whether it has an action similar to that of FGF-2 in enhancing dopaminergic 
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neuronal survival in vitro and it can also be tested in vivo for protection of dopaminergic 
neurons in the striatum from the damage associated with MPTP treatment. The potential 
effect of a polypeptide of the invention is first examined in vitro in a dopaminergic 
neuronal cell culture paradigm. The cultures are prepared by dissecting the midbrain floor 

5 plate from gestation day 14 Wistar rat embryos. The tissue is dissociated with trypsin and 
seeded at a density of 200,000 cells/cm 2 on polyorthinine-laminin coated glass coverslips. 
The cells are maintained in Dulbecco's Modified Eagle's medium and F12 medium 
containing hormonal supplements (Nl). The cultures are fixed with paraformaldehyde 
after 8 days in vitro and are processed for tyrosine hydroxylase, a specific marker for 

10 dopminergic neurons, immunohistochemical staining. Dissociated cell cultures are 

prepared from embryonic rats. The culture medium is changed every third day and the 
factors are also added at that time. 

Since the dopaminergic neurons are isolated from animals at gestation day 14, a 
developmental time which is past the stage when the dopaminergic precursor cells are 

15 proliferating, an increase in the number of tyrosine hydroxylase immunopositive neurons 
would represent an increase in the number of dopaminergic neurons surviving in vitro. 
Therefore, if a polypeptide of the invention acts to prolong the survival of dopaminergic 
neurons, it would suggest that the polypeptide may be involved in Parkinson's Disease. 
The studies described in this example tested activity of a polypeptide of the 

20 invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

Example 36: The Effect of Polypeptides of the Invention on the Grow th of 
25 Vascular Endothelial Cells 

On day 1, human umbilical vein endothelial ceils (HUVEC) are seeded at 2-5xl0 4 
cells/35 mm dish density in Ml 99 medium containing 4% fetal bovine serum (FBS), 16 
units/ml heparin, and 50 units/ml endothelial cell growth supplements (ECGS, 
Biotechnique, Inc.). On day 2, the medium is replaced with M199 containing 10% FBS, 8 
30 units/ml heparin. A polypeptide having the amino acid sequence of SEQ ID NO:Y, and 
positive controls, such as VEGF and basic FGF (bFGF) are added, at varying 
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concentrations. On days 4 and 6, the medium is replaced. On day 8, cell number is 
determined with a Coulter Counter. 

An increase in the number of HUVEC cells indicates that the polypeptide of the 
invention may proliferate vascular endothelial cells. 
5 The studies described in this example tested activity of a polypeptide of the 

invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

10 Example 37: Stimulatory Effect of Polypeptides of the Invention on the 
Proliferation of Vascular Endothelial Cells 

For evaluation of mitogenic activity of growth factors, the colorimetric MTS 
(3-(4,5-dimethylthiazol-2-yl)-5-(3-carboxymethoxyphenyl)-2-(4-sulfophenyl)2H- 
tetrazolium) assay with the electron coupling reagent PMS (phenazine methosulfate) was 

15 performed (CellTiter 96 AQ, Promega). Cells are seeded in a 96-well plate (5,000 

cells/well) in 0.1 mL serum-supplemented medium and are allowed to attach overnight. 
After serum-starvation for 12 hours in 0.5% FBS, conditions (bFGF, VEGF 165 or a 
polypeptide of the invention in 0.5% FBS) with or without Heparin (8 U/mJ) are added to 
wells for 48 hours. 20 mg of MTS/PMS mixture ( 1 :0.05) are added per well and allowed 

20 to incubate for 1 hour at 37°C before measuring the absorbance at 490 nm in an ELISA 
plate reader. Background absorbance from control wells (some media, no cells) is 
subtracted, and seven wells are performed in parallel for each condition. See, Leak et al 
In Vitro Cell Dev. BioL 304:512-518 (1994). 

The studies described in this example tested activity of a polypeptide of the 

25 invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 
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Rxam ple 38: Inhibition of PDGF-induced Vascul ar Smooth Muscle Cell 
Proliferation Stimulatory Effect 

HAoSMC proliferation can be measured, for example, by BrdUrd incorporation. 
5 Briefly, subconfluent, quiescent cells grown on the 4-chamber slides are transfected with 
CRP or FITC-labeled AT2-3LP. Then, the cells are pulsed with 10% calf serum and 6 
mg/ml BrdUrd. After 24 h, immunocytochemistry is performed by using BrdUrd Staining 
Kit (Zymed Laboratories). In brief, the cells are incubated with the biotinylated mouse 
anti-BrdUrd antibody at 4 degrees C for 2 h after being exposed to denaturing solution and 

10 then incubated with the streptavidin-peroxidase and diaminobenzidine. After 

counterstaining with hematoxylin, the cells are mounted for microscopic examination, and 
the BrdUrd-positive cells are counted. The BrdUrd index is calculated as a percent of the 
BrdUrd-positive cells to the total cell number. In addition, the simultaneous detection of 
the BrdUrd staining (nucleus) and the FITC uptake (cytoplasm) is performed for 

15 individual cells by the concomitant use of bright field illumination and dark field-UV 
fluorescent illumination. See, Hayashida et aL, J. Biol. Chem. 6:271(36):21985-21992 
(1996). 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
20 test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

Example 39: Stimulation of Endothelial Migration 

This example will be used to explore the possibility that a polypeptide of the 
25 invention may stimulate lymphatic endothelial cell migration. 

Endothelial cell migration assays are performed using a 48 well microchemotaxis 
chamber (Neuroprobe Inc., Cabin John, MD; Falk, W., et aL, J- Immunological Methods 
1980:33:239-247). Polyvinylpyrrolidone-free polycarbonate filters with a pore size of 8 
um (Nucleopore Corp. Cambridge, MA) are coated with 0.1% gelatin for at least 6 hours - 
30 at. room temperature and dried under sterile air. Test substances are diluted to appropriate 
concentrations in M 199 supplemented with 0.25% bovine serum albumin (BSA), and 25 
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ul of the final dilution is placed in the lower chamber of the modified Boyden apparatus. 
Subconfluem, early passage (2-6) HUVEC or BMEC cultures are washed and trypsinized 
for the minimum time required to achieve cell detachment. After placing the filter 
between lower and upper chamber, 2.5 x 10* cells suspended in 50 ul M199 containing 1% 
5 FBS are seeded in the upper compartment. The apparatus is then incubated for 5 hours at 
37 °C in a humidified chamber with 5% C02 to allow cell migration. After the incubation 
period, the filter is removed and the upper side of the filter with the non-migrated cells is 
scraped with a rubber policeman. The filters are fixed with methanol and stained with a 
. Giemsa solution (Diff-Quick, Baxter, McGraw Park, IL). Migration is quantified by 
10 counting cells of three random high-power fields (40x) in each well, and all groups are 
performed in quadruplicate. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
15 invention. 

F Qti^nl.tion of Production "V Endothelial Cells 

Nitric oxide released by the vascular endothelium is believed to be a mediator of 
vascular endothelium relaxation. Thus, activity of a polypeptide of the invention can be 
20 assayed by determining nitric oxide production by endothelial cells in response to the 
polypeptide. 

Nitric oxide is measured in 96-well plates of confluent microvascular endothelial 
cells after 24 hours starvation and a subsequent 4 hr exposure to various levels of a 
positive control (such as VEGF-1) and the polypeptide of the invention. Nitric oxide in 
25 the medium is determined by use of the Griess reagent to measure total nitrite after 

reduction of nitric oxide-derived nitrate by nitrate reductase. The effect of the polypeptide 
of the invention on nitric oxide release is examined on HUVEC. 

Briefly, NO release from cultured HUVEC monolayer is measured with a NO- 
specific polarographic electrode connected to a NO meter (Iso-NO. World Precision 
30 Instruments Inc.) (1049). Calibration of the NO elements is performed according to the 
following equation: 
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2 KNO : + 2 KI + 2 H 2 S0 4 6 2 NO + I 2 + 2 H 2 0 + 2 K 3 S0 4 
The standard calibration curve is obtained by adding graded concentrations of 
KNCK (0, 5, 10, 25, 50, 100, 250, and 500 nmol/L) into the calibration solution containing 
KI and H,S0 4 . The specificity of the Iso-NO electrode to NO is previously determined by 

5 measurement of NO from authentic NO gas ( 1050). The culture medium is removed and 
HUVECs are washed twice with Dulbecco's phosphate buffered saline. The cells are then 
bathed in 5 ml of filtered Krebs-Henseleit solution in 6-well plates, and the cell plates are 
kept on a slide warmer (Lab Line Instruments Inc.) To maintain the temperature at 37°C. 
The NO sensor probe is inserted vertically into the wells, keeping the tip of the electrode 2 

10 mm under the surface of the solution, before addition of the different conditions. 
S-nitroso acetyl penicillamin (SNAP) is used as a positive control. The amount of 
released NO is expressed as picomoles per lxlO 6 endothelial cells. All values reported are 
means of four to six measurements in each group (number of cell culture wells). See, 
Leak et al Biochem. and Biophys, Res. Comm. 277:96-105 (1995). 

15 The studies described in this example tested activity of polypeptides of the 

invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

20 Example 41: Effect of Polvpepides of the Invention on Cord Formation in 
Angiogenesis 

Another step in angiogenesis is cord formation, marked by differentiation of 
endothelial cells. This bioassay measures the ability of microvascular endothelial cells to 
form capillary-like structures (hollow structures) when cultured in vitro. 

25 CADMEC (microvascular endothelial cells) are purchased from Cell Applications, 

Inc. as proliferating (passage 2) cells and are cultured in Cell Applications' CADMEC 
Growth Medium and used at passage 5. For the in vitro angiogenesis assay, the wells of a 
48-well cell culture piate are coated with Cell Applications' Attachment Factor Medium 
(200 ml/well) for 30 min. at 37°C CADMEC are seeded onto the coated wells at 7,500 

30 cells/well and cultured overnight in Growth Medium. The Growth Medium is then 

replaced with 300 mg Cell Applications' Chord Formation Medium containing control 
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buffer or a polypep.de of the invention (0. 1 to 100 ng/ml) and the cells are cultured for an 
additional 48 h, The numbers and lengths of the capillary-like chords are quantitated 
through use of the Boeckeler VIA-170 video image analyze, All assays are done in 
triplicate. 

Commercial <R &D ) VEGF (50 „ g ,m„ is used as , positive COKroJ 
ng/mj) ,s used as a negative control. The appropriate buffer (w.thou, protein, is also 

utilized as a control. 

The studies described in this example tested activity of a polypeptide of the 
mvenuon. Hoover, one sfclled in the an could easily modify the exempted studies to 
.est the activity of polynucleotides (e. s ., £ ene therapy,, agonists, and/or anta.onists of the 
invention. 
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Examele 42: Anp io.enic F ffect on Chirk Ch orio a M a n,n,, vt^k^ 

Chick chorioallantoic membrane (CAM) is a well-established system to examine 
anagenesis. Blood vessel formation on CAM is easily visible and quantifiable The 
ability of polypeptides of the invention to stimulate angiogenesis in CAM can be 
examined. 



Fertilized eggs of the White Leghorn chick (Callus gailus) and the Japanese qual 
iCoturm, corumi,) are incubated at 37.8°C and 80% humidity. Differentiated CAM of 
16-day-old chick and 13-day-old qual embryos is studied with the followins methods 

On Day 4 of development, a window is made into the egg shell of chick e<~s The 
embryos are checked for normal development and the eggs sealed with cellotape & They 
are further incubated until Day 13. Thermanox coverslips (Nunc, Naperville, IL) are cut 
into disks of about 5 mm in diameter. Sterile and salt-free growth factors are dissolved in 
distilled water and about 3.3 mg/ 5 ml are pipetted on the disks. After air-dryin. the 
inverted disks are applied on CAM. After 3 days, the specimens are fixed in 3% 
glutaraldehyde and 2% formaldehyde and rinsed in 0.12 M sodium cacodylate buffer 
They are photographed with a stereo microscope [Wild M8] and embedded for semi- and 
ultrathm sectioning as described above. Controls are performed with carrier disks alone ' 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the an could easily modify the exemplified studies to 
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test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

Example 43: Angiogenesis Assav Using a Matrigel Implant in Mouse 

5 In vivo angiogenesis assay of a polypeptide of the invention measures the ability of 

an existing capillary network to form new vessels in an implanted capsule of murine 
extracellular matrix material (Matrigel). The protein is mixed with the liquid Matrigel at 4 
degree C and the mixture is then injected subcutaneously in mice where it solidifies. After 
7 days, the solid "plug" of Matrigel is removed and examined for the presence of new 

10 blood vessels. Matrigel is purchased from Becton Dickinson Labware/Collaborative 
Biomedical Products. 

When thawed at 4 degree C the Matrigel material is a liquid. The Matrigel is 
mixed with a polypeptide of the invention at 150 ng/ml at 4 degrees C and drawn into cold 
3 ml syringes. Female C57B1/6 mice approximately 8 weeks old are injected with the 

15 mixture of Matrigel and experimental protein at 2 sites at the midventral aspect of the 
abdomen (0.5 ml/site). After 7 days, the mice are sacrificed by cen/ical dislocation, the 
Matrigel plugs are removed and cleaned (i.e., all clinging membranes and fibrous tissue is 
removed). Replicate whole plugs are fixed in neutral buffered 10% formaldehyde, 
embedded in paraffin and used to produce sections for histological examination after 

20 staining with Masson's Trichrome. Cross sections from 3 different regions of each plug 

are processed. Selected sections are stained for the presence of vWF. The positive control 
for this assay is bovine basic FGF (150 ng/ml). Matrigel alone is used to determine basal 
levels of angiogenesis. 

The studies described in this example tested activity of a polypeptide of the 

25 invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 
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Example 44: Rescue of Ischemia in Rabbit Lower Limb Model 

To study the in vivo effects of polynucleotides and polypeptides of the invention 
on ischemia, a rabbit hindlimb ischemia model is created by surgical removal of one 
femoral arteries as described previously (Takeshi ta et al.,Am J. Pathol 747:1649-1660 
(1995)). The excision of the femoral artery results in retrograde propagation of thrombus 
and occlusion of the external iliac artery. Consequently, blood flow to the ischemic limb 
is dependent upon collateral vessels originating from the internal iliac artery (Takeshita^r 
al Am J, Pathol 147: 1649-1660 (1995)). An interval of 10 days is allowed for post- 
operative recovery of rabbits and development of endogenous collateral vessels. At 10 
day postoperatively (day 0), after performing a baseline angiogram, the internal iliac 
artery of the ischemic limb is transfected with 500 mg naked expression plasmid 
containing a polynucleotide of the invention by arterial gene transfer technology using a 
hydrogel-coated balloon catheter as described (Riessen et al Hum Gene Then 4:749-758 
(1993); Leclerc et al J, Clin. Invest. 90: 936-944 (1992)). When a polypeptide of the 
invention is used in the treatment, a single bolus of 500 mg polypeptide of the invention or 
control is delivered into the internal iliac artery of the ischemic limb over a period of 1 
min. through an infusion catheter. On day 30, various parameters are measured in these 
rabbits: (a) BP ratio - The blood pressure ratio of systolic pressure of the ischemic limb to 
that of normal limb; (b) Blood Flow and Flow Reserve - Resting FL: the blood flow 
during undilated condition and Max FL: the blood flow during fully dilated condition (also 
an indirect measure of the blood vessel amount) and Flow Reserve is reflected by the ratio 
of max FL: resting FL; (c) Angiographic Score - This is measured by the angiogram of 
collateral vessels. A score is determined by the percentage of circles in an overlaying grid 
that with crossing opacified arteries divided by the total number m the rabbit thigh; (d) 
Capillary density - The number of collateral capillaries determined in light microscopic 
sections taken from hindlimbs. 

The studies described in this example tested activity of polynucleotides and 
polypeptides of the invention. However, one skilled in the art could easily modify the 
exemplified studies to test the agonists, and/or antagonists of the invention. 
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Rxam ple 45: Effect of Polypeptides of th e Invention on Vasodilation 

Since dilation of vascular endothelium is important in reducing blood pressure, the 

ability of polypeptides of the invention to affect the blood pressure in spontaneously 

hypertensive rats (SHR) is examined. Increasing doses (0, 10, 30, 100, 300, and 900 
5 mg/kg) of the polypeptides of the invention are administered to 13-14 week old 

spontaneously hypertensive rats (SHR). Data are expressed as the mean +/- SEM. 

Statistical analysis are performed with a paired t-test and statistical significance is defined 

as p<0.05 vs. the response to buffer alone. 

The studies described in this example tested activity of a polypeptide of the 
10 invention. However, one skilled in the art could easily modify the exemplified studies- to 

test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 

invention. 

.. Example 46: Rat Ischemic Sk in Flap Model 

15 The evaluation parameters include skin blood flow, skin temperature, and factor 

VIII immunohistochemistry or endothelial alkaline phosphatase reaction. Expression of 
polypeptides of the invention, during the skin ischemia, is studied using in situ 
hybridization. 

The study in this model is divided into three parts as follows: 
20 a) Ischemic skin 

b) Ischemic skin wounds 

c) Normal wounds 

The experimental protocol includes: 

a) Raising a 3x4 cm, single pedicle full-thickness random skin flap (myocutaneous 
25 flap over the lower back of the animal). 

b) An excisional wounding (4-6 mm in diameter) in the ischemic skin (skin-flap). 

c) Topical treatment with a polypeptide of the invention of the excisional wounds 
(day 0, 1, 2, 3, 4 post-wounding) at the following various dosage ranges: lmg to 100 mg. 

d) Harvesting the wound tissues at day 3, 5, 7, 10, 14 and 21 post-wounding for ' 
30 histological, immunohistochemical, and in situ studies. 



WO 00/58496 



PCT/USOO/07722 



312 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the an could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

5 

Example 47: P eripheral Arterial Disease Model 

Angiogenic therapy using a polypeptide of the invention is a novel therapeutic 
strategy to obtain restoration of blood flow around the ischemia in case of peripheral 
10 arterial diseases. The experimental protocol includes: 

a) One side of the femoral artery is ligated to create ischemic muscle of 
the hindlimb, the other side of hindlimb serves as a control. 

b) a polypeptide of the invention, in a dosage range of 20 mg - 500 mg, is 
delivered intravenously and/or intramuscularly 3 times (perhaps more) per week for 2-3 

15 weeks. 

c) The ischemic muscle tissue is collected after ligation of the femoral 

artery at 1, 2, and 3 weeks for the analysis of expression of a polypeptide of the invention 
and histology. Biopsy is also performed on the other side of normal muscle of the 
contralateral hindlimb. 

20 The studies described in this example tested activity of a polypeptide of the 

invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 



25 Example 48: Ischemic Myocardial Disease Model 

A polypeptide of the invention is evaluated as a potent mitogen capable of 
stimulating the development of collateral vessels, and restructuring new vessels after 
coronary artery occlusion. Alteration of expression of the polypeptide is investigated i: 
30 situ. The experimental protocol includes: 
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a) The heart is exposed through a left-side thoracotomy in the rat. Immediately, 
the left coronary artery is occluded with a thin suture (6-0) and the thorax is closed. 

b) a polypeptide of the invention, in a dosage range of 20 mg - 500 mg, is 
delivered intravenously and/or intramuscularly 3 times (perhaps more) per week for 2-4 

5 weeks. 

c) Thirty days after the surgery, the heart is removed and cross-sectioned 
for morphometric and in situ analyzes-. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
10 test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

Example 49: Rat Corneal Wound Healing Model 

15 This animal model shows the effect of a polypeptide of the invention on 

neovascularization. The experimental protocol includes: 

a) Making a 1-1.5 mm long incision from the center of cornea into the stromal 

layer. 

b) Inserting a spatula below the lip of the incision facing the outer comer of . 
20 the eye. 

c) Making a pocket (its base is 1-1.5 mm form the edge of the eye). 

d) Positioning a pellet, containing 50ng- 5ug of a polypeptide of the invention, 
within the pocket. 

e) Treatment with a polypeptide of the invention can also be applied topically 
25 to the corneal wounds in a dosage range of 20mg - 500mg (daily treatment for five days). 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

30 
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P ^ r lP .0- Diabetic Mou seagLGIu^^ W """ d HeaH " g 

Models 

A Diabetic db+/db+ Mouse Model. 

5 To demonstrate that a polypeptide of the invention accelerates the healing process, 

th e eenetically diabetic mouse model of wound healing is us*d. The full thickness wound 
healing model in the db + /db + mouse is a well characterized, clinically relevant and 
reproducible model of impaired wound healing. Healing of the diabetic wound is 
dependent on formation of granulation tissue and re-epithelialization rather than 

10 contracts (Gartner. M.H- et al., J. Sur g . Res. 52:389 (1992); Greenhalgh, D.G. et al. 

Am J. Pathol. 136:1235 (1990)). 

The diabetic animals have many of the characteristic features observed in Type II 
diabetes mellitus. Homozygous (db + /db + ) mice are obese in comparison to their normal 
heterozygous (db + / + m) littermates. Mutant diabetic (db + /db + ) mice have a smgle 
15 autosomal recessive mutation on chromosome 4 (db + ) (Coleman et al. Proc. Natl. Acad. 
Sci USA 77-283-293 (1982)). Animals show polyphagia, polydipsia and polyuria. 
Mutant diabetic mice (db + /db + ) have elevated blood glucose, increased or normal insulin 
levels and suppressed cell-mediated immunity (Mandel et al., J. Immunol. 120: 1375 
(1978)- Debray-Sachs, M. et al. Clin. Exp. Immunol. 51(1*1-1 (1983); Leiter et at. An, 
20 J. of Pathol. 114:46-55 (1985)). Peripheral neuropathy, myocardial complications, and 
microvascular lesions, basement membrane thickening and glomerular filtration 
abnormalities have been described in these animals (Norido, F. et al, Exp. Neurol 
83(2)-" 1-^32 (1984); Robertson et al, Diabetes 29(7):60-67 (1980); Giacomelli et al, 
Lab invest 40^:460-473 (1979); Coleman, D.L., Diabetes 31 (Sup P l):l-6 (1982)). These 
25 homozygous diabetic mice develop hyperglycemia that is resistant to insulin analogous to 
human type II diabetes (Mandel et al, J. Immunol 720:1375-1377 (1978)). 

The characteristics observed in these animals suggests that healing m this model 
may be similar to the healing observed in human diabetes (Greenhalgh, et al. Am. J. of 
Pathol 736:1235-1246(1990)). 
. ■ Genetically diabetic female C57BL/KsJ (db + /db + ) mice and their non-diabetic 

i-«»™ a t*.<: w used in this study (Jackson Laboratories). The 
(db+/+m) heterozygous littermates are useo m mi* s>iuuy v 
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animals are purchased at 6 weeks of age and are 8 weeks old at the beginning of the study. 
Animals are individually, housed and received food and water ad libitum. All 
manipulations are performed using aseptic techniques. The experiments are conducted 
according to the rules and guidelines of Human Genome Sciences, Inc. Institutional 
5 Animal Care and Use Committee and the Guidelines for the Care and Use of Laboratory 
Animals. 

Wounding protocol is performed according to previously reported methods 
(Tsuboi, R. and Rifkin, D.B., J. Exp. Med. 772:245-251 (1990)). Briefly, on the day of 
wounding, animals are anesthetized with an intraperitoneal injection of Avertin (0.01 

10 mg/mL), 2,2,2-tribromoethanol and 2-methyl-2-butanol dissolved in deionized water. The 
dorsal region of the animal is shaved and the skin washed with 70% ethanol solution and 
iodine. The surgical area is dried with sterile gauze prior to wounding. An 8 mm full- 
thickness wound is then created using a Keyes tissue punch. Immediately following 
wounding, the surrounding skin is gently stretched to eliminate wound expansion. The 

15 wounds are left open for the duration of the experiment. Application of the treatment is 
given topically for 5 consecutive days commencing on the day of wounding. Prior to 
treatment, wounds are gently cleansed with sterile saline and gauze sponges. 

Wounds are visually examined and photographed at a fixed distance at the day of 
surgery and at two day intervals thereafter. Wound closure is determined by daily 

20 measurement on days 1-5 and on day 8. Wounds are measured horizontally and vertically 
using a calibrated Jameson caliper. Wounds are considered healed if granulation tissue is 
no longer visible and the wound is covered by a continuous epithelium. 

A polypeptide of the invention is administered using at a range different doses, 
from 4mg to 500mg per wound per day for 8 days in vehicle. Vehicle control groups 

25 received 50mL of vehicle solution. 

Animals are euthanized on day 8 with an intraperitoneal injection of sodium 
pentobarbital (300mg/kg). The wounds and surrounding skin are then harvested for 
histology and immunohistochemistry. Tissue specimens are placed in 10% neutral 
buffered formalin in tissue cassettes between biopsy sponges for further processing. 

30 Three groups of 10 animals each (5 diabetic and 5 non-diabetic controls) are 

evaluated: 1) Vehicle placebo control, 2) untreated group, and 3) treated group. 
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Wound closure is analyzed by measuring the area in the vertical and horizontal 
axis and obtaining the total square area of the wound. Contraction is then estimated by 
establishing the differences between the initial wound area (day 0) and that of post 
treatment (day 8). The wound area on day 1 is 64mm : , the corresponding size of the 
5 dermal punch. Calculations are made using the following formula: 

[Open area on day 8] - [Open area on day 1] / [Open area on day 1] 

Specimens are fixed in 10% buffered formalin and paraffin embedded blocks are 

10 sectioned perpendicular, to the wound surface (5mm) and cut using a Reichert-Jung 

microtome. Routine hematoxylin-eosin (H&E) staining is performed on cross-sections of 
bisected wounds. Histologic examination of the wounds are used to assess whether the 
healing process and the morphologic appearance of the repaired skin is altered by 
treatment with a polypeptide of the invention. This assessment included verification of 

15 the presence of cell accumulation, inflammatory cells, capillaries, fibroblasts, re^ 

epithelialization and epidermal maturity (Greenhalgh, D.G. et al t Am. J. Pathol 736:1235 
(1990)). A calibrated lens micrometer is used by a blinded observer. 

Tissue sections are also stained immunohistochemically with a polyclonal rabbit 
anti-human keratin antibody using ABC Elite detection system. Human skin is used as a 

20 positive tissue control while non-immune IgG is used as a negative control. Keratinocyte 
growth is determined by evaluating the extent of reepithelialization of the wound using a 
calibrated lens micrometer. 

Proliferating cell nuclear antigen/cyclin (PCNA) in skin specimens is demonstrated 
by using anti-PCNA antibody (1 :50) with an ABC Elite detection system. Human colon 

25 cancer can serve as a positive tissue control and human brain tissue can be used as a 

negative tissue control. Each specimen includes a section with omission of the primary 
antibody and substitution with non-immune mouse IgG. Ranking of these sections is 
based on the extent of proliferation on a scale of 0-8, the lower side of the scale reflecting 
slight proliferation to the higher side reflecting intense proliferation. 

30 Experimental data are analyzed using an unpaired t test. A p value of < 0.05 is 

considered significant. 
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The inhibition of wound healing by steroids has been well documented in various 
in vitro and in vivo systems (Wahl, Glucocorticoids and Wound healing. In: Anti- 
5 Inflammatory Steroid Action: Basic and Clinical Aspects. 280-302 (1989); Wahkf al, J. 
Immunol 115: 476-481 (1975); Werb era/., J. Exp. Med. 747:1684-1694 (1978)). 
Glucocorticoids retard wound healing by inhibiting angiogenesis, decreasing vascular 
permeability (Ebert et aL, An. Intern. Med. 57:701-705 (1952)), fibroblast proliferation, 
and collagen synthesis (Beck et ai y Growth Factors. 5: 295-304 (1991); Haynes et ai, 

10 J. Clin. Invest. 61: 703-797 (1978)) and producing a transient reduction of circulating 

monocytes (Haynes et ah, J. Clin. Invest. 61: 703-797 (1978); Wahl, "Glucocorticoids and 
wound healing", In: Antiinflammatory Steroid Action: Basic and Clinical Aspects, 
Academic Press, New York, pp. 280-302 (1989)). The systemic administration of steroids 
to impaired wound healing is a well establish phenomenon in rats (Beck et al, Growth 

15 Factors. 5: 295-304 (1991); Haynes et al % J. Clin. Invest. 61: 703-797 (1978); Wahl, 
"Glucocorticoids and wound healing", In: Antiinflammatory Steroid Action: Basic and 
Clinical Aspects, Academic Press, New York, pp. 280-302 (1989); Pierce et a/., Proc. 
Natl. Acad. Sci. USA 86: 2229-2233 (1989)). 

To demonstrate that a polypeptide of the invention can accelerate the healing 

20 process, the effects of multiple topical applications of the polypeptide on full thickness 
excisional skin wounds in rats in which healing has been impaired by the systemic 
administration of methylprednisolone is assessed. 

Young adult male Sprague Dawley rats weighing 250-300 g (Charles River 
Laboratories) are used in this example. The animals are purchased at 8 weeks of age and 

25 are 9 weeks old at the beginning of the study. The healing response of rats is impaired by 
the systemic administration of methylprednisolone (17mg/kg/rat intramuscularly) at the 
time of wounding. Animals are individually housed and received food and water ad 
libitum. All manipulations are performed using aseptic techniques. This study is 
conducted according to the rules and guidelines of Human Genome Sciences, Inc. 

30 Institutional Animal Care and Use Committee and the Guidelines for the Care and Use of 
Laboratory Animals. 
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The wounding protocol ls foI]owed according ^ ^ 

^ and *y ls2 i„e (5 mg *g, The dMsa] regjon of ^ ^ ^ 

washed w„h 70% ethano , ^ fodine solMjonj ^*n 

5 Sauze pnor ,o wounding. A „ , mm ^ fa - 

^ are giVM topically once a day for 7 consecMive 

day of » om4ng md subsequen , 1Q ^thylprednisoW 8 
treatment, wounds are ge„„y cleaned with ster „ e sa]ine ^ ^ 

Wounds are visually examined and photographed a, a fixed distant a, the day of 
wound.ng and at the end of treatment. Wound Cosure is decked bv d ■, 
- „ and on day 8. Wounds are measured U^T^^T" 
cal.brated Wson cahpe, Wounds are considered healed if g ra„„la tl0 » „ LeT.1 
longer vts.ble and the wound is covered by a continuous epithelium 

The polypeptide of the invention is administered using a, a range different doses 
*» 4 mg to 5 00mg P—perdayforSdays in vehicle. Vehici con.ro, C 
received 50mL of vehicle solution. ° P 

An.mals are euthanized on day 8 with an intraperitoneal injection of sodium 
penpal <300mg* g , ^ wounds and surrounding s,n are .en harvested 2 
"-ology. Ttssue specimens are placed in M Maml buffe „ d ^ 
cassettes between biopsy sponges for further processing. 

Four g roups of ,0 animals each (5 with metbylprednisolone and 5 „ ilh „ M 
^ucoconicotd) are evaluated: 1> Untreated group 2) Vehicle placebo con.o, 3> treated 

axis aJoorT 15 ^ ~ S ^ **" ^ - 

The wound area on day 1 is oW, , h e correspond^ si 2 e of the derma, punch ' 
Calculations are made using the following formula: 

[Open area on day 8) - t Ope„ area on day 1 ) / [Open area on day 1] 
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Specimens are fixed in 10% buffered formalin and paraffin embedded blocks are 
sectioned perpendicular to the wound surface (5mm) and cut using an Olympus 
microtome. Routine hematoxylin-eosin (H&E) staining is performed on cross-sections of 
5 bisected wounds. Histologic examination of the wounds allows assessment of whether the 
healing process and the morphologic appearance of the repaired skin is improved by 
treatment with a polypeptide of the invention. A calibrated lens micrometer is used by a 
blinded observer to determine the distance of the wound gap. 

Experimental data are analyzed using an unpaired t test. A p value of < 0.05 is 
10 considered significant. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention . 

15 

Example 51: Lvmphadema Animal Model 

The purpose of this experimental approach is to create an appropriate and 
consistent lymphedema model for testing the therapeutic effects of a polypeptide of the 
invention in lymphangiogenesis and re-establishment of the lymphatic circulatory system 

20 in the rat hind limb. Effectiveness is measured by swelling volume of the affected limb, 
quantification of the amount of lymphatic vasculature, total blood plasma protein, and 
histopathology. Acute lymphedema is observed for 7-10 days. Perhaps more importantiy, 
the chronic progress of the edema is followed for up to 3-4 weeks. 

Prior to beginning surgery, blood sample is drawn for protein concentration 

25 analysis. Male rats weighing approximately -350g are dosed with Pentobarbital. 

Subsequently, the right legs are shaved from knee to hip. The shaved area is swabbed 
with gauze soaked in 70% EtOH. Blood is drawn for serum total protein testing. 
Circumference and volumetric measurements are made prior to injecting dye into paws 
after marking 2 measurement levels (0.5 cm above heeL at mid-pt of dorsal paw). The 

30 intradermal dorsum of both right and left paws are injected with 0.05 ml of 1 % Evan's 
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Blue. Circumference and volumetric measurements are then made following injection of 

dye into paws. 

Using the knee joint as a landmark, a mid-leg inguinal incision is made 
circumferential^ allowing the femoral vessels to be located. Forceps and hemostats are 
used to dissect and separate the skin flaps. After locating the femoral vessels the 
lymphatic vessel that runs along side and underneath the vessel(s) is located. The main 
lymphatic vessels in this area are then. electrically coagulated suture ligated. 

Using a microscope, muscles in back of the leg (near the semitendinous and 
adductors) are bluntly dissected. The popliteal lymph node is then located. The 2 
proximal and 2 distal lymphatic vessels and distal blood supply of the popliteal node are 
then and ligated by suturing. The popliteal lymph node, and any accompanying adipose 
tissue, is then removed by cutting connective tissues. 

Care is taken to control any mild bleeding resulting from this procedure. After 
lymphatics are occluded, the skin flaps are sealed by using liquid skin (Vetbond) (AJ 
Buck). The separated skin edges are sealed to the underlying muscle tissue while leaving 
a gap of -0.5 cm around the leg. Skin also may be anchored by suturing to underlying ° 
muscle when necessary. ° 

To avoid infection, animals are housed individually with mesh (no bedding). 
Recovering animals are checked daily through the optimal edematous peak, which 
typically occurred by day 5-7. The plateau edematous peak are then observed. To 
evaluate the intensity of the lymphedema, the circumference and volumes of 2 designated 
places on each paw before operation and daily for 7 days are measured. The effect plasma 
protems on lymphedema is determined and whether protein analysis is a useful testin* 
perimeter is also investigated. The weights of both control and edematous limbs are " 
evaluated at 2 places. Analysis is performed in a blind manner. 

Circumference Measurements: Under brief gas anesthetic to prevent limb 
movement, a cloth tape is used to measure limb circumference. Measurements are done at 
the ankle bone and dorsal paw by 2 different people then those 2 readings are averaged. 
Readings are taken from both control and edematous limbs. 

Volumetric Measurements: On the day of surgery, animals are anesthetized with 
Pentobarbital and are tested prior to surgery. For daily volumetrics animals are under 
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brief halothane anesthetic (rapid immobilization and quick recovery), both legs are shaved 
and equally marked using waterproof marker on legs. Legs are first dipped in water, then 
dipped into instrument to each marked level then measured by Buxco edema 
software( Chen/Victor). Data is recorded by one person, while the other is dipping the 
5 limb to marked area. 

Blood-plasma protein measurements: Blood is drawn, spun, and serum separated 
prior to surgery and then at conclusion for total protein and Ca2+ comparison. 

Limb Weight Comparison: After drawing blood, the animal is prepared for tissue 
collection. The limbs are amputated using a quillitine, then both experimental and control 
10 legs are cut at the ligature and weighed. A second weighing is done as the tibio-cacaneal 
joint is disarticulated and the foot is weighed. 

Histological Preparations: The transverse muscle located behind the knee 
(popliteal) area is dissected and arranged in a metal mold, filled with freezeGeL dipped 
into cold methylbutane, placed into labeled sample bags at - 80EC until sectioning. Upon 
15 sectioning, the muscle is observed under fluorescent microscopy for lymphatics.. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

20 

Example 52: Suppression of TNF alpha-induced adh esion molecule expression 
bv a Polypeptide of the Invention 

The recruitment of lymphocytes to areas of inflammation and angiogenesis 
involves specific receptor-ligand interactions between cell surface adhesion molecules 

25 (CAMs) on lymphocytes and the vascular endothelium. The adhesion process, in both 
normal and pathological settings, follows a multi-step cascade that involves intercellular 
adhesion molecule-1 (ICAM-1), vascular cell adhesion molecule-1 (VCAM-1), and 
endothelial leukocyte adhesion molecule-1 (E-selectin) expression on endothelial cells 
(EC). The expression of these molecules and others on the vascular endothelium 

30 determines the efficiency with which leukocytes may adhere to the local vasculature and 
extravasate into the local tissue during the development of an inflammatory response. The 
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local concentration of cytokines and growth factor participate in the modulation of the 
expression of these CAMs. 

Tumor necrosis factor alpha (TNF-a), a potent proinflammatory cytokine, is a 
stimulator of all three CAMs on endothelial cells and may be involved in a wide variety of 
5 inflammatory responses, often resulting in a pathological outcome. 

The potential of a polypeptide of the invention to mediate a suppression of TNF-a 
induced CAM expression can be examined. A modified ELISA assay which uses ECs as a 
solid phase absorbent is employed to measure the amount of CAM expression on TNF-a 
treated ECs when co-stimulated with a member of the FGF family of proteins. 

10 To perform the experiment, human umbilical vein endothelial cell (HUVEC) 

cultures are obtained from pooled cord harvests and maintained in growth medium (EGM- 
2; Clonetics, San Diego, CA) supplemented with 10% FCS and 1% 
penicillin/streptomycin in a 37 degree C humidified incubator containing 5% CO2. 
HUVECs are seeded in 96-well plates at concentrations of 1 x 10 4 cells/well in EGM 

15 medium at 37 degree C for 18-24 hrs or until confluent. The monolayers are subsequently 
washed 3 times with a serum- free solution of RPMI-1640 supplemented with 100 U/ml 
penicillin and 100 mg/ml streptomycin, and treated with a given cytokine and/or growth 
factor(s) for 24 h at 37 degree C. Following incubation, the cells are then evaluated for 
CAM expression. 

20 Human Umbilical Vein Endothelial cells (HUVECs) are grown in a standard 96 

well plate to confluence. Growth medium is removed from the cells and replaced with 90 
ul of 199 Medium (10% FBS). Samples for testing and positive or negative controls are 
added to the plate in triplicate (in 10 ul volumes). Plates are incubated at 37 degree C for 
either 5 h (selectin and integrin expression) or 24 h (integrin expression only). Plates are 

25 aspirated to remove medium and 100 ul of 0. 1 % paraformaldehyde- PBS (with Ca-H- and 
Mg-H-) is added to each well. Plates are held at 4°C for 30 min. 

Fixative is then removed from the wells and wells are washed IX with 
PBS(+Ca,Mg)+0.5% BSA and drained. Do not allow the wells to dry. Add 10 \il of 
diluted primary antibody to the test and control wells. Anti-ICAM-l-Biotin, Anti-VCAM- 

30 1-Biotin and Anti-E-selectin-Biotin are used at a concentration of 10 |ig/ml (1:10 dilution 
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of 0. 1 mg/mJ stock antibody). Cells are incubated at 37°C for 30 min. in a humidified 
environment. Wells are washed X3 with PBS(-fCa,Mg)+0.5% BSA. 

Then add 20 \il of diluted ExtrAvidin-Alkaline Phosphotase (1:5,000 dilution) to 
each well and incubated at 37°C for 30 min. Wells are washed X3 with 
5 PBS(+Ca,Mg)+0.5% BSA. 1 tablet of p-Nitrophenol Phosphate pNPP is dissolved in 5 ml 
of glycine buffer (pH 10.4). 100 jal of pNPP substrate in glycine buffer is added to each 
test well. Standard wells in triplicate are prepared from the working dilution of the 
ExtrAvidin-Alkaline Phosphotase in glycine buffer: 1:5,000 (10°) > Iff 0 - 3 > 10* 1 > W 1 - 5 . 5 
jjI of each dilution is added to triplicate wells and the resulting AP content in each well is 

10 5.50 ng, 1.74 ng, 0.55 ng, 0.18 ng. 100 jul of pNNP reagent must then be added to each of 
the standard wells. The plate must be incubated at 37°C for 4h. A volume of 50 pi of 3M 
NaOH is added to all wells. The results are quantified on a plate reader at 405 nm. The 
background subtraction option is used on blank wells filled with glycine buffer only. The 
template is set up to indicate the concentration of AP-conjugate in each standard well [ 

15 5.50 ng; 1.74 ng; 0.55 ng; 0.18 ng]. Results are indicated as amount of bound AP- 
conjugate in each sample. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the an could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 

20 invention. 

It will be clear that the invention may be practiced otherwise than as 
particularly described in the foregoing description and examples. Numerous 
modifications and variations of the present invention are possible in light of the above 
teachings and, therefore, are within the scope of the appended claims. 

25 The entire disclosure of each document cited (including patents, patent 

applications, journal articles, abstracts, laboratory manuals, books, or other 
disclosures) in the Background of the Invention, Detailed Description, and Examples 
is hereby incorporated herein by reference. Further, the hard copy of the sequence 
listing submitted herewith and the corresponding computer readable form are both 

30 incorporated herein by reference in their entireties. 
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ATCC Deposit No.:20391 8 
CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, infonn 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application.' 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Nonvegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with, 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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ATCC Deposit No.: 203918 



DENMARK 



the individual case. 
SWEDEN 



PPT/DO/1 54 reoroduced m annex Z ol Volume i oi me rui 

or any person approved by a applicant in the individual case. 
NETHERLANDS 

The applies hereby revests tha, until the 

JSEsSta 22C or Section 25 of the Patents Act of fine Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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What Is Claimed Is: 

1 . An isolated nucleic acid molecule comprising a polynucleotide having 
a nucleotide sequence at least 95% identical to a sequence selected from the group 
5 consisting of: 

(a) a polynucleotide fragment of SEQ ID NO:X or a polynucleotide fragment 
of the cDNA sequence included in ATCC Deposit No:Z, which is hybridizable to 
SEQ ID NO:X; 

(b) a polynucleotide encoding a polypeptide fragment of SEQ ID NO: Y or a 
10 polypeptide fragment encoded by the cDNA sequence included in ATCC Deposit 

No:Z, which is hybridizable to SEQ ID NO:X; 

(c) a polynucleotide encoding a polypeptide domain of SEQ ID NO: Y or a 
polypeptide domain encoded by the cDNA sequence included in ATCC Deposit 
No:Z, which is hybridizable to SEQ ID NO:X; 

15 (d) a polynucleotide encoding a polypeptide epitope of SEQ ID NO:Y or a 

polypeptide epitope encoded by the cDNA sequence included in ATCC Deposit 
No:Z, which is hybridizable to SEQ ID NO:X; 

(e) a polynucleotide encoding a polypeptide of SEQ ID NO: Y or the cDNA 
sequence included in ATCC Deposit No:Z, which is hybridizable to SEQ ID NO:X, 

20 having biological activity; 

(f) a polynucleotide which is a variant of SEQ ID NO:X; 

(g) a polynucleotide which is an allelic variant of SEQ ID NO:X; 

(h) a polynucleotide which encodes a species homologue of the SEQ ID 

NO:Y; 

25 (i) a polynucleotide capable of hybridizing under stringent conditions to any 

one of the polynucleotides specified in (a)-(h), wherein said polynucleotide does not 
hybridize under stringent conditions to a nucleic acid molecule having a nucleotide 
sequence of only A residues or of only T residues. 
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2. The isolated nucleic acid molecule of claim 1, wherein the 
polynucleotide fragment comprises a nucleotide sequence encoding a secreted 
protein. 

5 3. The isolated nucleic acid molecule of claim 1, wherein the 

polynucleotide fragment comprises a nucleotide sequence encoding the sequence 
identified as SEQ ID NO:Y or the polypeptide encoded by the cDNA sequence 
included in ATCC Deposit No:Z, which is hybridizable to SEQ ID NO:X. 

10 4. The isolated nucleic acid molecule of claim 1, wherein the 

polynucleotide fragment comprises the entire nucleotide sequence of SEQ ID NO:X 
or the cDNA sequence included in ATCC Deposit No:Z, which is hybridizable to 
SEQ ID NO:X. 



15 5. The isolated nucleic acid molecule of claim 2, wherein the nucleotide 

sequence comprises sequential nucleotide deletions from either the C-terminus or the 
N-terminus. 

6. The isolated nucleic acid molecule of claim 3, wherein the nucleotide 
20 sequence comprises sequential nucleotide deletions from either the C-terminus or the 

N-terminus. 

7. A recombinant vector comprising the isolated nucleic acid molecule of 
claim 1. 

25 

8. A method of making a recombinant host cell comprising the isolated 
nucleic acid molecule of claim 1. 



30 



9. 
10. 



A recombinant host cell produced by the method of claim 8. 

The recombinant host cell of claim 9 comprising vector sequences. 
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1 1. An isolated polypeptide comprising an amino acid sequence at least 
95% identical to a sequence selected from the group consisting of: 

(a) a polypeptide fragment of SEQ ID NO: Y or the encoded sequence 
5 included in ATCC Deposit No:Z; 

(b) a polypeptide fragment of SEQ ID NO: Y or the encoded sequence 
included in ATCC Deposit No:Z, having biological activity; 

(c) a polypeptide domain of SEQ ID NO: Y or the encoded sequence included 
in ATCC Deposit No:Z; 

10 (d) a polypeptide epitope of SEQ ID NO:Y or the encoded sequence included 

in ATCC Deposit No:Z; 

(e) a secreted form of SEQ ID NO: Y or the encoded sequence included in 
ATCC Deposit No:Z; 

(f) a full length protein of SEQ ID NO:Y or the encoded sequence included in 

15 ATCC Deposit No:Z; 

(g) a variant of SEQ ID NO: Y; 

(h) an allelic variant of SEQ ID NO:Y; or 

(i) a species homologue of the SEQ ID NO:Y. 

12. The isolated polypeptide of claim 1 1 , wherein the secreted form or the 
20 full length protein comprises sequential amino acid deletions from either the C- 

terminus or the N-terminus. 

13. An isolated antibody that binds specifically to the isolated polypeptide 
of claim 1 1 . 

25 

14. A recombinant host cell that expresses the isolated polypeptide of 
claim 1 1 . 

15. A method of making an isolated polypeptide comprising: 

30 (a) culturins the recombinant host cell of claim 14 under conditions such that 

said polypeptide is expressed: and 
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(b) recovering said polypeptide. 

16. The polypeptide produced by claim 15. 

5 17. A method for preventing, treating, or ameliorating a medical condition, 

comprising administering to a mammalian subject a therapeutically effective amount 
of the polypeptide of claim 1 1 or the polynucleotide of claim 1. 

18. A method of diagnosing a pathological condition or a susceptibility to 
10 a pathological condition in a subject comprising: 

(a) determining the presence or absence of a mutation in the polynucleotide of 
claim 1; and 

(b) diagnosing a pathological condition or a susceptibility to a pathological 
condition based on the presence or absence of said mutation. 

15 

19. A method of diagnosing a pathological condition or a susceptibility to 
a pathological condition in a subject comprising: 

(a) determining the presence or amount of expression of the polypeptide of 
claim 1 1 in a biological sample; and 

20 (b) diagnosing a pathological condition or a susceptibility to a pathological 

condition based on the presence or amount of expression of the polypeptide. 

20. A method for identifying a binding partner to the polypeptide of claim 
1 1 comprising: 

25 (a) contacting the polypeptide of claim 1 1 with a binding partner; and 

(b) determining whether the binding partner effects an activity of the 
polypeptide. 



30 



21. The gene corresponding to the cDNA sequence of SEQ ID NO:Y. 
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22. A method of identifying an activity in a biological assay, wherein the 
method comprises: 

(a) expressing SEQ ID NO:X in a cell; 

(b) isolating the supernatant; 

5 (c) detecting an activity in a biological assay; and 

(d) identifying the protein in the supernatant having the activity. 

23. The product produced by the method of claim 20. 
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<110> Human Genome Sciences, Inc. 

<120> 50 Human Secreted Proteins 

<130> PS536PCT 

<140> Unassigned 
<141> 2000-03-23 

<150> 60/126,508 
<151> 1999-03-26 

<150> 60/174,871 
<151> 2000-01-07 

<160> 146 

<170> Patentln Ver. 2.0 



<210> 1 

<211> 733 

<212> DNA 

<213> Homo sapiens 



<400> 1 

gggatccgga 

aattcgaggg 

tctcccggac 

tcaagttcaa 

aggagcagta 

ggctgaatgg 

agaaaaccat 

catcccggga 

atccaagcga 

ccacgcctcc 

acaagagcag 

acaaccacta 

gactctagag 



gcccaaatct 
tgcaccgtca 
tcctgaggtc 
ctggtacgtg 
caacagcacg 
caaggagtac 
ctccaaag'cc 
tgagctgacc 
catcgccgtg 
cgtgctggac 
gtggcagcag 
cacgcagaag 
gat 



tctgacaaaa 
gtcttcctct 
acatgcgtgg 
gacggcgtgg 
taccgtgtgg 
aagtgcaagg 
aaagggcagc 
aagaaccagg 
gagtgggaga 
tccgacggct 
gggaacgtct 
agcctctccc 



ctcacacatg 
tccccccaaa 
tggtggacgt 
aggtgcataa 
tcagcgtcct 
tctccaacaa 
cccgagaacc 
tcagcctgac 
gcaatgggca 
ccttcttcct 
tctcatgctc 
tgtctccggg 



cccaccgtgc 
acccaaggac 
aagccacgaa 
tgccaagaca 
caccgtcctg 
agccctccca 
acaggtgtac 
ctgcctggtc 
gccggagaac 
ctacagcaag 
cgtgatgcat 
taaatgagtg 



ccagcacctg 
accctcatga 
gaccctgagg 
aagccgcggg 
caccaggact 
acccccatcg 
.accctgcccc 
aaaggcttct 
aactacaaga 
ctcaccgtgg 
gaggctctgc 
cgacggccgc 



60 
120 
180 
240 
300" 
360 
420 
480 
540 
600 
660 
720 
733 



<210> 2 
<211> 5 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> Site 
<222> (3) 

<223> Xaa equals any of the twenty naturally ocurring L- amino acids 



<400> 2 

Trp Ser Xaa Trp Ser 
1 5 
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<210> 3 

<211> 86 

<212> DNA 

<213> Homo sapiens 

<400> 3 

gcgcctcgag atttccccga aatctagatt tccccgaaat gatttccccg aaatgatttc 
cccgaaatat ctgccatctc aattag 



<210> 4 

<211> 27 

<212> DNA 

<213> Homo sapiens 

<400> 4 

gcggcaagct ttttgcaaag cctaggc 



<210> 5 

<211> 271 

<212> DNA 

<213> Homo sapiens 



<400> 5 

ctcgagattt ccccgaaatc tagatttccc cgaaatgatt tccccgaaat gatttccccg 

aaatatctgc catctcaatt agtcagcaac catagtcccg cccctaactc cgcccatccc 

gcccctaact ccgcccagtt ccgcccattc tccgccccat ggctgactaa ttttttttat 

ttatgcagag gccgaggccg cctcggcctc tgagctattc cagaagtagt gaggaggctt 

ttttggaggc ctaggctttt gcaaaaagct t 



60 
120 
180 
240 
271 



<210> 6 

<211> 32 

<212> DNA 

<213> Homo sapiens 

<400> 6 

gcgctcgagg gatgacagcg atagaacccc gg 



<210> 7 

<211> 31 

<212> DNA 

<213> Homo sapiens 

<400> 7 

gcgaagcttc gcgactcccc ggatccgcct c 



<210> 8 

<211> 12 

<212> DNA 

<213> Homo sapiens 
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<400> 8 
ggggactttc CC 



12 



<210> 9 

<211> 73 

<212> DNA 

<213> Homo sapiens 



<400> 9 

gcggcctcga ggggactttc ccggggactt tccggggact ttccgggact ttccatcctg 
ccatctcaat nag 



60 
73 



<210> 10 
<211> 256 
<212> DNA 

<213> Homo sapiens 



<400> 10 

ctcgagggga ctttcccggg gactttccgg ggactttccg ggactttcca tctgccatct 
caattagtca gcaaccatag tcccgcccct aactccgccc atcccgcccc taactccgcc 
cagttccgcc cattctccgc cccatggctg actaattttt tttatttatg cagaggccga 
ggccgcctcg gcctctgagc tattccagaa gcagtgagga ggcttttttg gaggcctagg 
cttttgcaaa aagctt 



60 
120 
180 
240 
256 



<210> 11 
<211> 1424 
<212> DNA 

<213> Homo sapiens 



<400> 11 

gatagaatca 

gctgtataat 

atgacacagt 

ggtatctcag 

tgcatttctg 

tgtttataat 

ttttgtgctt 

aatgtgtgta 

ttattgaaag 

ggcctttctc 

atcatttatt 

aatttatttg 

aaaacgttaa 

tgtgttgggg 

taaattaatg 

gattgatcta 

tagcaagttt 

gcctgttagc 

cttttattgt 

tatacctgtt 

gaatttgaaa 



tcactgcata 

cggaaaaagt 

tggacttaga 

acatttttta 

gaaaggcttc 

gagaaataaa 

ttgtttattc 

tcatccatat 

aatcagtagc 

ctaaccagt't 

gctagacaga 

gtgtgttgta 

grcagtgtta 

gggtgggcat 

cagattggcc 

gtgatgataa 

ctacattggc 

atccatgtat 

rttttgtttt 

gtaatctcag 

ccagcctggg 



ggagccagga 

tactttgcct 

aattttagga 

aaaggctgta 

ccctccaacc 

taccacactt 

ctggtatttt 

ttaatttaca 

acagatagaa 

tgctttctta 

agtaaaatta 

gaacacctga 

tctggtttta 

aggagttaca 

tgtcttcctg 

acctattgta 

gcgagagaga 

tctatcagta 

caacaaagga 

tattttggga 

aaacatactg 



aatttagttt 

ctttgggcct 

tgctaaggac 

tatgagtttg 

attaaatata 

gacaatgtct 

catatcatcc 

gtcatagcta 

atgaattagt 

gagaaatgaa 

gagattatcc 

cttttctcat 

ttttatctct 

catttaagaa 

cctgcctggt 

tgtggcataa 

agcatttagt 

gactttattg 

aatagcacac 

gatcaaggtg 

agatcctatg 



ccagtcccag 

caatttctac 

tgacttaata 

tgtatatgtg 

taattaagtt 

atttccaaag 

tgttacacac 

gactaagtta 

tcctagtata 

ctgatctgac 

atagaacatt 

tgtatttggt 

tgagtcatgt 

agccctatct 

cagtaacagt 

gccagagaag 

taacatttca 

agtcctgtca 

acatacatct 

ggaggatcac 

tctacaaaat 



gtagtcctta 

taattctatg 

aagctttcct 

tatgtgcaca 

ataaatgtgt 

aattgggtat 

gtgagcagag 

ttacccaatg 

cagttttctt 

tatgattaag 

ttaatcttgt 

aaatgtgtta 

t tggcatgta 

tttagtagaa 

ggactttgga 

tcagcttcga 

aagtaactaa 

tttgtatggt 

caaaatggat 

ttgaggccag 

ttttaaaatt 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
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agccaggtac agtggtatgc acctgtagtc ctagctaccc gggaggctga ggcaggagaa 
tcacttgagc ccaggagttc aaggcagcca gtgatctgcg atcaaaccac cgcactccaa 
cttgggtgac aacatgggac cctatcttaa aaaaaaaaaa aaaa 



1320 
1380 
1424 



<210> 12 
<211> 2384 
<212> DNA 

<213> Homo sapiens 



<400> 12 

gatgaatatg 

atctcccttg 

gactttgata 

ctcaaaatgt 

agatcatggt 

acacattctg 

gaaactttag 

gatcaccctg 

tacaatgaca 

ggagatgata 

caggggatta 

aaatttgtca 

aaaaatcagg 

cgaatgctga 

gagtgggctg 

ggcttacctg 

atctctttca 

ctgcctgatt 

atgaagctgc 

aagctttgtt 

cagtactagg 

taaccttctg 

ctgggcctgc 

ctggtaaaac 

gacagagcat 

atggcaatag 

aacactactg 

aacttgacta 

ctatgaattc 

atgattcata 

taaaatgaca 

ggctaactgg 

tagaacccag 

aggtaaaact 

taaaatttta 

ttccttataa 

cctgttttta 

tccacacctt 

tcatttcatt 

cttcttttta 



ttctttcaac 
atgatgtccc 
tttttgaact 
ttgctcgctt 
tacaaattat 
ctgatgtgct 
acccaattga 
ggagaaccaa 
ctgctgtgct 
aatgcaatat 
ccgacatggt 
acagcatcaa 
aagtgataaa 
ttaaatgtgc 
cacgcatttc 
tggtgatgcc 
ttgattactt 
taatgcagca 
ggaacctccg 
ccttcggtca 
cagaacagcc 
cagccaccat 
tgcaggagct 
acaaggtctg 
gtctattgca 
gatctttagc 
agagtgactt 
ttaatatcaa 
aaaaatactt 
ttcattatgc 
cttttactgc 
aaaaagctgg 
ggctctgaaa 
agactctctt 
taattcaatt 
aaacaaagaa 
tctacggtgg 
gaataagcat 
ttaaactcgc 
agaaaaaaaa 



aaaaaacact 
accacggata 
ggaggctgcc 
tggaatctgt 
cgaagccaat 
tcatgccact 
tgaggtcgct 
ctccttcctg 
ggagagccac 
atttaaaaac 
cttagccaca 
caaacccttg 
cactatgctt 
tgatgtgtcc 
ggaagaatat 
agtgtttgac 
catcacagac 
tcttgacaac 
accacctcct 
tttggaattc 
cccgatctgc 
ccaatgccat 
cttcagaaag 
gagtgcccct 
aacaattctc 
aactttttca 
cccttttaaa 
ttaaaatgtt 
cagagccaaa 
attacttggt 
actatagaaa 
ggtcgtattc 
cagctctagc 
gttggttcgc 
tccaaaagtc 
caaaaattga 
gaatctttga 
aataccataa 
atttgtggtt 
aaaaaaaaaa 



caaatggtct 
gctcgggcca 
acccacaata 
gaattcttac 
tatcattcct 
gcctattttc 
gcactcaccg 
tgtaatgctg 
catgcggcct 
atggagagga 
gaaatgacaa 
gcaacactag 
aggactccag 
aatccctgcc 
ttttctcaga 
agaaatacct 
atgtttgatg 
aactttaaat 
gaatagtggg 
ctgagggcag 
atagcctgtg 
tactgtcaag 
gcacatgagg 
gcaaagggta 
tcagttacgt 
catcatagaa 
attgagtagc 
ttatttattt 
gccaacttca 
atacagactt 
tattcatgta 
taagtgctaa 
cgcctaatgc 
aaagaaaagt 
tactctattc 
atatttaatg 
tgccagaaat 
aaaatgacac 
ttcttcccag 
aaaaaaaaaa 



caagcaatat 
tggaaaatga 
ggcctttgat 
actgctccga 
ccaatcccta 
tctccaagga 
cagccaccat 
gaagtgagcc 
tggccttcca 
atgattatcg 
agcactttga 
aagaaaatgg 
agaaccggac 
gacccctgca 
ctgatgaaga 
gcagcatccc 
cttgggatgc 
actggaaagg 
agacaccacc 
ccagagctcc 
aaagcccacg 
tgagacttgg 
accacggttt 
ttgatggact 
tcagcactta 
ggtgcaatcg 
agatgaaaaa 
tattaaaagc 
aataccgtga 
attttcataa 
tgttaaactt 
agaaggctgc 
acttcacagg 
taggacntaa 
tatactgttt 
aattgacatt 
ttataaagag 
ttgacacgcc 
ataaaaatga 
aaaa 



aatcactccc 
ggaataccgg 
txatcttggc 
gtcaacgcca 
ccacaatt.cc 
gaggataaag 
tcatgatgtg 
ggccattttg 
gctgaccacc 
gacactgcgc 
gcatgtcaac 
ggaaactgat 
cctaatcaaa 
gtactgcacc 
gaagcagcag 
caaatcccaa 
ctttgtagac 
actggacgaa 
cagagccctg 
ttggtccttt 
gggacatcag 
ccactgtagc 
gcctcagttt 
tcctgccagt 
agaacggcta 
ctcacttggg 
ttaaaatttg 
tcaatatttt 
ccaaatttac 
tgcaaattaa 
ttctgattga 
ttctactgta 
taactcccca 
cacttttttc 
ctacaaaata 
ttataaccaa 
gttctgtatc 
aatgtatttg 
aattaaacca 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 . 
1500 
1560 
1620' 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2384 



<210> 13 
<211> 1417 
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<212> DNA 

< 213> Homo sapiens 
<400> 13 



gccgttc^c "HcnaT CCagaCtCta ctagaggca. caaccagtag tgatcaatgt 
gctgttcaac ttttctactc agtgaggaat accttccatt tgttccataa toi-r^ = 

set"" =« c^ss c ™ 

"="»«S»« "cgggcatc .gcte.g.tt: gcgtcttgcc 

■sps sszr- :™ g ~j 
iil i™ "~ = ss= b 

cagtgaacac auctgcug gccatgggg, cctt.ctcaa tuieutt tc ,L..C 

ttgg=,„, c Mocccct. g.ggac.tat ccactg.aga tggtg.t.gg 
t.tgc.aa.c .gtgatgg.t ..gcatctgc .c«it«t« ol™ 

"J" "L t g„L ^L"gg,"g 

:i ™" ™ - sssn :™ 

tctttgaatc gcccattggt tttggtgaac cagtacHct tggaagStg a ca 

agaacgtctt acctcctggc ctgtacgagg ctttgtttaa gaactgtnta ttaa2^ 
ttgtcaagta aagcacctca attcattgac tttcLgcca ^ g 9 J! 

aaactgtcag gcagcattat ttcatgctgc ttccagagcc ctctgggajc lltlltTtt 
gt aaa C gcag gccccagctt tggaacgagg aattgggaga tCcca'gg^t 

? atatttta " aggggaaggg aggSgggc 

attoSttt ™ 9 9aa " aassa sacttcctgt aatatttctt tccaatlaat 

attgcttttt acaaaaaaaa aaaaaaaaaa ctcgagg 

<210> 14 
<211> 1292 
<212> DNA 

<213> Homo sapiens 
<400> 14 

cggcacgagc tgggattaca ggaatgagcc accatgccta acgagtataa aat a ^^, 

"act?:: 9 : tr atgcac9 "^ss 

ttgcttttgt ttcctgtact tttgcgtcat atccaatcat gtgtattata tatatar^ 
T.llllT* Ca " Catata t-tatatac. acagatatat l^lT g tt IT.tlTal 
gtcttaaaag ggaaagaaat: cctgtcattt gcaacaacat ggatgaacct ggaal at 

aga 9 a C UTT^ Wcaaatagt gcatg'atctc 

agaatcttaa aaaagtgaaa ctcatagcag cagagagtag attggtggtt cccaaaaaer 
cgagagagga ggtaataagg agattttggt aaagggtac! aac t ag tatgSHS 
gactaagttc tggagatcta gtgtagagca tagtgactat aatgaacaat acaatat^ 
atactaaaat ttgctaatag agtagatctt aaatgttcac acac 

aagaaaatga taactgtatg aagcaatgat atgttaatca gcttgaJtgt l^ZTottt 

tttatc^ 9 taC " ataC<= aaaacatc ^ gttgtatacc Laatata .1 ^ 
atacctcagt gaagctgaag aaaaagaggg gaaagactta atga a 

^a??a aa : ga aCaC ^ Ca ^ aaaagcatag gcaacaaaag taaaa ag 

taaattggac tacatcaaaa tcaaaaactt ctttacarrp r- aa „«- caga 
gaaaacacag ccaca g aa tg ggag aaaaal c.acl gCca t^"*' 

aacataoS » gffCtffaw ^agatca caaggtcagg agtccaagac ca 

" tg9tga MCCCMtCt ctacnaaaaa tacaaaaatt agctgggca, ggjggcgc 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 ' 
1080 
1140 
1200 
1260 
1320 
1380 
1417 



60 
120 
ISO 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
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gcctgtaatc ccagctactc aggaggccga ggcaggagaa ttgcttgaac ccaggaggca 
gaggttgcag tgagccgaga tcttgccatt gtactccagc ctgggtgaca gagcaagact 
cngtcncaaa aaaaaaaaaa aaaaaaaaaa aa 



1200 
1260 
1292 



<210> 15 
<211> 2604 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (1286) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (1350) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (1369) 

<223> n equals a,t,g, or c 



<400> 15 

gagctaatcc 

tgtgttcttt 

agtgttctgc 

caattctatg 

aaacatttcc 

caaaatgagc 

cctattggga 

atatcagaga 

tattttctgc 

aatgttagtg 

aggcaccgtg 

aagttgttct 

gaagccattc 

ggtggagtgc 

ttctcctcct 

acttttttgt 

tcatgacctt 

caccatgcct 

agcaggaaaa 

catggtagat 

actttttcta 

ttagtattca 

gacttggcgc 

aacaaagaca 

gttgacttcc 

tgatgaagtc 

tgagagtagc 

cactgaatct 

cgatatcttg 



cctataaatg 
ctgtctcctg 
atgggaccaa 
cttcttttag 
tgagtacata 
aacacacata 
gttgagacaa 
gaaagccctc 
tcaaaaaatc 
aaacaaaagg 
agagacatat 
ccttgtgcca 
ttttcttttt 
agtggcgcga 
tcagcctcct 
attttcagta 
gtgatctgcc 
ggccagaaga 
gatacacaga 
ttttatttta 
ttaacagtcc 
aaaaaaaggt 
aggtaactat 
ctgcagcaaa 
accatcgcac 
agccgccgcg 
ttctgtccac 
tccttagatc 
atcccaaccc 



attaataatt 
actttgactg 
gctcacacat 
atatcatttt 
ttgtgtattt 
cacgtgtatg 
caggcttcaa 
tgagcttttc 
gataatattt 
acagttttga 
ggagtgacc'a 
aatgcaagga 
ttcttttttt 
tcttggctca 
gagtagctgg 
gagatgggat 
cgccttggcc 
agccattctt 
aacacgtgga 
aagtctgaat 
tgcattctat 
cagcangtga 
tctggatagn 
agtgataggc 
acacacactc 
tcgtaagctg 
actcagcaag 
cttcttcact 
tgcgagacac 



ctttacatta 
atactaggac 
gaacatcact 
tgttctagca 
gagaactaat 
tgcacacaca 
catcaactgt 
tctttgaggc 
gatttgagtg 
aggctagcca 
ttgagagcaa 
aatccatgaa 
ttxgagacgg 
cggcaacctc 
gactacaggc 
ttcaccatgt 
tcccaaaatg 
aggcaactac 
agcaaatgta 
tttgggcatt 
aataaacaga 
taaagagcca 
taatgicctt 
tatcatttct 
tctccctctc 
ttgtatgaag 
acctgaggcc 
caagccttga 
cttgagggac 



acatttcctc 
aggaagccga 
tctcatcagc 
tggattttga 
cataacatct 
cacacacaca 
gtccttaact 
ttgatgagat 
gtgtgaatgt 
tggattctgg 
gaaaagatgt 
aaccc tctca 
agtctcgctc 
cgcctcccag 
acccggcact 
gagccagggt 
ttgggattac 
ataacagaca 
aaaccataaa 
tgcagattga 
ccaatgggaa 
gggcagctgt 
agacctagng 
gagattaagt 
ga'tcactgtc 
ggacacgcgc 
ctcagcctac 
gatgagacca 
agacaccaaa 



ttcaaattac 
agaaagaatt 
ctccccatca 
tgttgcttac 
aaaagcagtg 
cacgactact 
agcaccgaga 
aaattgaaga 
caaacagcaa 
ggctggtgag 
tctgggctgg 
ccacatagaa 
tgtcacctag 
gttcatgcca 
gcgccaggct 
ggtctcgatc 
aagcatgagc 
tatttttcaa 
tctacataga 
acaactggga 
"ttaaattagg 
caaatgaaaa 
actcacttct 
ttaaaaaggt 
atgctcattc 
gacaagaaac 
tattacgcag 
cagcctccgc 
ctaagctgtg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
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cccaggutcc tgacccacag atactgtggg ataacacatt tgctgtttaa geaactaagc 1800 

tttgtcacac agcaatagat acataaaaga tgctgggtgc agtggctcat gcctgtgatc 1860 

ccagcacttt gggaggacga ggtgggcaga tcacttcagg ccaggagttt gagaccagcc 1920' 

tggctgacaa ggcaaaaccc tgtctctaca aaaacacaaa aattagctgg gcatggtggc 1980 

acatgcctcc cagctacttg ggaggctaag gcacaagaat cacttgaacc tgggagacgg 2040 

aggttgcagt gagccaagat tgagccactg cactctagcc tgggtggcag agcgaggcac 2100 

tgtcccaaaa acaaataaat aagtaagcaa ataaataaat aaagagtatc gttacaccgg 2160 

ttttctgtgg cugctgtaac aaactaccac aaagttggtg ggttaaaacc acagaaattt 2220 

atttttccat ggttatggag gccagatgtc caaaatcagt atcactaggc tgaaattacg 2280 

gtgttagcag gaccacactc cctctgcagg ttccccctgc cagctgctga cattccttcg 2340 

ctcgtgataa catcattgta gccttcgtgg atggcacttt taaatctctg tctaccccca 2400 

tcttcacatg gccccttcct gtgtgtgtgt gtgtgtgtgt gtgtgtgtgt gatctccctc 2460 

tgcctccctc tttttttttt tttttttttt tttggagacg gagtctcgct ctgtcgccca 2520 

ggctggagtg ctggagtgca gtggcgcgat ctcagctcac ccaagtccgc ctcccagatc 25 8 0 

cacgccattc tcctgcctca gcct 2 604 



<210> 16 

<211> 2259 

<212> DNA 

<213> Homo sapiens 



<400> 16 

. ggtcgaccca cg.tcgtccgg aagccaggag tcctttagaa gtctatgatt cccatcaccg 60 

cggggctgga cagctctctt ggggaccttc cctgtgcacc tgtgaccgtg tctgccccLC 120 

ataacaccct agtcacaatg ccctttcagt tccccaaaaa agctagactg gtcccacttc 180 

tgggcctctg cctggagtat tcacagaccc tcagtcgggc cccagcttgg atgagtgtca 240 

gcagaggc'cc tccccactcc acctggatta aagcaggtct gcctggcgcc ctgcaccaca 300 

cacccttccc tccctcagcg tgtctggccc gaccagcacg cagcttccat gatggcaggg 360 

cctggcctct cctgcacgcc atgcaggcct ggcccttgcc aaccactgga ccttagtaaa 420 

tatttgagga gcaaaagaag caaacgctag tgggtgcatg agtggtggca gagtctggtt 480 

ctgaggtttc ygagcttaag gccgtgcagc agctggctct gctcccttgw kattctggtg 540 ■ 

cccactccct tgccaggttt caggcacccg tggatgagca gccagagagt ccacagaaca 600 

cgcacgacga cagcaggaac agcgcggcct cagccaggaa taatccagga agtgtcccgg 660 

aaaagagaga gaagacatca gagcctaaag gaaacagctg ggctccgaac ggcctctcag 720 

aagagcctct actgaaaaat atggatcatc acagatccaa mcagaaaaac ggggscgatg 78 0 

tccccacatg ragggaacac ccgacttagc aaatgggacc ggtccccagg gtcaggctct 840 

tagagcaggc acaagactgg gacactggac agaaggttgt tcccatgatg gtttttttta 900 

tttgttattt ttgagatgga gtttcgctct gttgcccagg ctggagtgta atggtgcgat 960 

ctcggctcac tgcaacctct gcctcctggg ttcaagcgat tctcctgcct cagcctcccg 1020 

agtagctggg attacaggcg cc tgacacca cgccccgcta attttttgta tttttagtag 1080 

agatggggtt tcaccatgtt ggccaggctg gtctcaaact ccagacctca ggtgatccac 1140 

ctgcctcagc ctcccaaagt gctgagatta caggggtgag tcaccgcgcc tggccaatgt 1200 

tgttgttgtt tttaagacag aatttcactc tttgttgccc aggctggagt gcaatggcgc 1260 

aatctccggc tcaccgcaac ctccgcctcc caggttcaag cgattctcct gcctcagccc 1320 

ccagagtagc tgggattaca ggcatgtacc atcacaccca gctaattttt tgtattttaa 13 80 

gfcagagaggg ggtttctcca tgttggtcag gctggcctcg aactcccaac cccaggtgat 1440 

ccgcccacct cggcctccca agatgctggg attacagggg taagccactg tgcccggccg 1500 

gttatttctt caaaaggtaa tcatttgtca agagtaaaac ccagaagctc tgacaggcca 1560 

taatttcaga tcctttggct tgggcagttt tgattttccc cgtgtttgca tggcatgaag 1620 

tcttcgtcct tgtcacagta gcttgggatg acccccagtc cacatggaaa acatcaggga 1680 

gtgacaatcc agcaagaaat ccctcgctag ttccacaccc acgcaccgag cgucggcgtg 1740 

ccaggccctg tgctgggcag agtgtggtat gtcagggtgt gccggtttta ggraacaaga 1800 

ctccaccact gagtggcacc tgccctattg caaaggaatc cagt tec tec ggaataacag 1860 

tcccactgtt aacctggtgc tactgggaag ttccacacag taatctgagc agtgactcat 1920 



PCTAJSQO/07722 
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ggaaggatga ggaacgcttg ctccagcctc tctccctttc cagcaagggc agagctccta 1980 

aagccagggg ttagcacctg gccagcttat gtggcagatg gtctcagcta caacttcgct 2040 

gctttcccaa actcccgcag ccctcctgag tccgacttcc gtcgatagca aggcactggg 2100 

tggcagcaac cttttttcta gtagtttttt cccagcagtt ttccatttct ccacagtatc 2160 

ctttccattt agaggagctt aataaatgct ttttaaaaaa aaaaaaaaaa aaaaaaaaaa 2220 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaag ggcggccgc 2259 



<210> 17 
<211> 1535 
<212> DNA 

<213> Homo sapiens 



<400> 17 

ggcacgagat 

taatttaggg 

ggccatataa 

tacagattac 

gctgcttcca 

gagtgggcta 

cactcttagc 

gaaactcctc 

ttgagagtaa 

ttacctatca 

aaataagtac 

tttttttttt 

agcctcccaa 

ttttagtggg 

gtgatctgcc 

ggccttgaaa 

gtattttctc 

tgacagtctt 

atcttggctc 

ctagtagttg 

agagacaggg 

cactttggga 

tgacatagtg 

acttgtggtc 

aaggctgcag 

tgtctcaaaa 



cttagtgttt 
aagaatcact 
tgttactcgt 
acttctttgt 
accctgagtt 
tacgcatacc 
atttcaagat 
tttgatctgc 
acatacaaat 
gtgaactt tg 
tgcgaccttg 
gagtcttgca 
gtagctggga 
gacagggttt 
cacctaggcc 
gattattttc 
tcacacatac 
tttgagacag 
accgcaacct 
ggaatacagg 
tttcactgtg 
ggctgaggca 
acacccaatc 
ccagctactc 
tgagccataa 
aaaaaaaaaa 



ttgtatcggt 
taaaataaca 
ttttcctaaa 
ttgtttgttt 
taacccagga 
tactcatcaa 
aatgcatgca 
tgaaagtaat 
ttgaaagctg 
gtagtgacac 
aaagattttt 
ctgtcaccca 
ttacaggcac 
cgatatgttt 
tcccaaagtg 
tatttctgac 
tgtatttttt 
agttttgctc 
ccgcctcctg 
catgcgccac 
ttagccagga 
ggaagttcac 
tctacaagag 
tggaggctga 
ttgcgtcccg 
aaaaaaaaaa 



caaaaattta 
gtggcaaaaa 
tgtttagtca 
ttactgtctt 
acaatactgc 
agctattatt 
ctcagttccc 
gatggctacc 
tttattgata 
atacagactg 
tttttttttt 
ggctagagtg 
cccactacca 
gccgggctgg 
ctgggattac 
ccattatata 
aacttgagag 
ttgttgccca 
ggttcaagga 
catgcctggc 
tggtctggat 
ttgagcccag 
ataaaaaact 
ggtaggaaga 
gcactctgcc 
aaaaa 



tctgactgaa 
tactgtagaa 
ttttttactg 
cacaaatgc t 
aaactgctca 
taaagaatta 
aaagtgtat t 
atcttaaaca 
tattgattat 
gtatttataa 
tgagacttgc 
cagtggcaag 
cacccagcta 
tctcaaattc 
agacgtgagc 
ccacccatac 
agtgtatttg 
ggctgaagtg 
attctcctgc 
taattttttg 
ctcctgacct 
gagttcataa 
agccgggcat 
tcacttgagc 
tgggcaacag 



taa.ttagaaa 
tgtcttgatt 
ttcctttaac 
t ccaaatatg 
a ttcagtagt 
tattttttag 
attgcttctt 
gaccctaagg 
cagtggtcac 
cgtgcaggca 
actcaaaaga 
atctcggctc 
atttttatgt 
ctggcctcaa 
taccacacct 
tgtagtgctt 
gtagactaga 
cagtggcgca 
ctcatcctcc 
tatttttagt 
gtaatcccag 
ccagtctggg 
ggtggtgcac 
ctaggagctc 
agggagaccc 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1030 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1535 



<210> 13 
<211> 1292 
<212> DNA 

<213> Homo sapiens 



<400> 18 

ggcacgagct 

ttgtgatgtt 

tgcttttgtt 

gcaca.tacac 

tcttaaaagg 

tgctaagtga 

gaatcttaaa 



gggat tacag 
tcatgcacgt 
tcctgtactt 
acacatatat 
gaaagaaatc 
aataagccaa 
aaagtgaaac 



gaatgagcca 
aagttttcaa 
ttgtgtcata 
a tatatacaa 
ctgtcatttg 
acactgaaag 
tcatagcagc 



ccatgcctaa 
ttttgatgta 
tccaatcatg 
cagatatata 
caacaacatg 
gcaaatagtg 
agaaagtaga 



cgagtataaa 
atcttgctac 
tgtattatat 
taaaatgaaa 
gatgaacctg 
catgatctca 
ttggtggttc 



a tattgttga 
ttgtcatctt 
a tatatatat 
tattattcag 
gaagacacta 
tttatatgta 
ccaggggccc 



60 
120 
180 
240 
300 
360 
420 



RN.«;nnr:ir>: <wo ooss^S6Ai i > 
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gagagaggag gtaataagga gat t ttacrt- a ^^rr~--« 

est- -™ 

tacaarnj . n . = a 9caatgata tgttaatcag cttgattgta gtgatcattt 

T " aaacatca ^ ttgtatacct taaatacata tgatttttat 

— - "™ =s: 

= :=: ==£ 
=s=s s~ if H™ ~ — 

ctgtcncaaa aaaaaaaaaa SI™ L ^ Ct9 ^ tgaCa ^ 



<210> 19 

<211> 1050 

<212> DNA 

<213> Homo sapiens 

<400> 19 



^Jacatt £ a ? ffCaag " tt39CaCaaa gcatactaat gttttttgaa atacacccat 
tgcagtaS aaS^ a t C t C J*"""" tttSrCaCtCt ^^ttggg ggtctgtgtj 
tLcttttcc tC " aaaCCa tgttagagta agttgcatat atcaaagaaa 

caccttttcc cacaaataaa cttaagtagt tccccaaaat aaggatattc tataaaL., 

: if sss: ™:« s=s see ~ 

S~ HSLi Eii HiF ™ ==S= 

a«-^v_<_L_ u LiLctECtt ttttttgaga cagaocctca rarfrrh^=.^f 
"SgcScS !? c Ca9tg9Ca taatC — "actgtaag CccLcS caggS^ 
gc£Hattt ctaS^ CCCSagta9C gttgcccctg- accLatcca 

tcttgacctc " agMCMMt "caccatgt tggccaggct gttcttgaat 

S gt«S«S C \ tCtCaagg ^«g t g. tt atag gi ga 
atagttaaaa tllltrt ^taatattct aatgcgttat tatgagagaa aatcattctt 

ttllTalll ttttliti:: gttttaaH* t r Catttta «««g t .c t tttatgt ga 
gttaaacact Sttttggact gtgttaattt ttcaattcaa catttataat 

sees , a i™ ™s — •«-»»« — 



<210> 20 

<211> 2157 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (1334) 

<223> n equals a,t,g, or 



480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1292 



60 
120 
180 
240 
300 
360 
420 
480 
540- 
600 
660 ■ 
720 
780 
840 
900 
960 
1020 
1050 



c 



<220> 

<221> SITE 
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<222> (1348) 

<223> n equals a,t,g, 



<400> 20 

ggcacgagca 

gaaggcagtg 

gtcttggctt 

aaaacagctt 

tgtgttttaa 

tgaagtaaat 

aataaattta 

agtaacaagt 

cacattcatt 

cattcatgct 

ctttaccttt 

ttgcctgcag 

caacaagcta 

agcacactct 

ttaagtgata 

ttagactctt 

tggcaataaa 

ggtatttcat 

acctcacgcc 

ggagtctgag 

tagccgggtg 

aatcgcttga 

gcctgggcga 

aaaagaaatc 

aceaatgcat 

ccaactttca 

gacagaatgt 

gaagagtcat 

aaaatacaag 

gcaatttcct 

cctcagttaa 

tttagtaatt 

gccagctttt 

ttgcccaggc 

gccaggatta 

tttagctggg 



tgcctatcac 
acactgatga 
ttaacaaaga 
acagaataaa 
actgttatta 
aatttacagt 
gtgtagctta 
gtacagtgtt 
caccactcat 
aagttcccta 
tctatattta 
tatttagtac 
taccatatag 
atgatgttca 
cataactata 
ggggccaggg 
taaatgaaga 
ggagttt t tc 
tgtaatccca 
accagcctgg 
tggtagcaca 
acccaggagg 
caanagcgaa 
caatcaataa 
ttggcacttt 
taccaggcac 
ttcagaaagt 
ttaatatatg 
tcactttata 
tattttgaat 
g'gctgctttg 
atccctggag 
tattttgttt 
tgtctcgaat 
caggcatcag 
cgcggtggct 



tgtccccgaa 
tcctgaccct 
agtttaaaag 
aatatacaga 
caaaagggtc 
aagctaggtt 
agcataccgt 
tataaagtct 
tcactcactc 
gataggtcta 
catatgttta 
agtaacatac 
cccaggtgtg 
catgacaagg 
tgtatattag 
atcaagtaac 
gctaaccaaa 
atttaatcaa 
gcactttggg 
tcaacatggt 
tgcctgtaat 
cggaggttac 
actctgtntc 
aagcagagaa 
ctctttcaca 
tatcacttct 
agatttgctg 
aaatataagg 
ttcaaacact 
acaaagtacc 
gccaatggta 
atataaactc 
attcattttt 
ttgtgggctc 
tcaccacgcc 
catgcctgta 



ggccttccag 
gtctaggtcc 
gtaaaaagaa 
aaacattttt 
aaaaagctgt 
taatttatta 
gtctattttt 
acagtagtgt 
acccagagca 
tcatttttta 
gatacaaaaa 
tgtgtaggtt 
tagtaggcta 
aaatttccta 
tttgtattgt 
tgtactaggg 
tgcctgcatt 
tagaaatcca 
aggtggaagc 
aaaaccccac 
cccaggtact 
ggtgagtgga 
aaaaaaaata 
tagtttccat 
gcttctatct 
ctgcttccta 
cctaagattc 
caagactttt 
tacaaagtac 
agctggggat 
atcagtgaaa 
acacttccat 
tacttttttt 
aagctatcca 
tggccagtag 
ctttgggagt 



tgggatgaaa 
aggctaatgt 
agttaaaaaa 
gtacagcagc 
aaaaaaattt 
ttgaaagaaa 
atttttcata 
acactcatat 
acttccaggc 
tcttttataa 
tatttaccat 
tgtagcctgt 
tgccatctac 
ctgacaatgc 
tcagtaatgg 
tccccaacac 
ctggacagct 
atcactaggc 
gggtggatca 
ctttactaaa 
ttgggagcct 
gatcgcacca 
aaaataaaaa 
tcagtaagtg 
aaagccaatc 
tatctccctc 
atgtcattga 
caaaaaaaat 
ctcttgctgt 
gacacaatac 
caagataaat 
gtgtaaactg 
agagatggag 
cccacttggc 
accaacgttt 
ccaaggtggg 



tgtggagatg 
gtgcgtttgt 
tttaaagtag 
acaatgtgct 
tttaagttca 
aaagcgtatg 
acgtctgctc 
cctagggctt 
ccacaagctc 
catattttta 
tgtgttccaa 
agcctaggag 
atttgtgtta 
atttctactg 
agagattgtg 
ttaggtgcca 
ctgtttaaaa 
caggcatgga 
tttgaggtca 
attcaaaaat 
gaggcaggag 
ctgcactcca 
aagaaaaaaa 
gcaaacaaca 
tcatgaggca 
ctctcccaga 
agctgcagta 
tctctctcag 
aggaagtttt 
cctaaaacaa 
taaacacaaa 
ccattgtaag 
tctcaccctg 
cttccaaagt 
taaagatcat 
cggatag 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2157 



<210> 21 

<211> 1136 

<212> DNA 

<213> Homo sapiens 



<400> 21 

ggcacgagca 

attgtaacaa 

ccttcctctg 

ggaccagcag 

accctctgct 

ggccctgaaa 

tcagatccca 



ggatagtcct 
gtctcagatt 
tcttcacacc 
ggatgggacc 
ggctccttct 
agccgggtcg 
ccatcattca 



cagcaagatt 
tgggttaagg 
ccattcactc 
tcgcccccgc 
ggcatcttac 
acatgagcag 
gggcccaatc 



ccgtgtcatt 
agagatgata 
tgagacaaag 
cccgtctngg 
tgggccctgc 
gtagcagggc 
taaaggcctc 



gtgttcacaa 
actgcgtctg 
gaggtacttc 
ggtcagcccg 
cgtgcaggga 
cttcctggac 
tcctccgtaa 



gcacactaga 
taggatttgc 
cagggctgct 
cccagcgagt 
caagcacacg 
ctcctttgtt 
agcctcccac 



60 
120, 
180 
240 
300 
360 
420 
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cactccaacc atggaacccc tccctcctgt cacccttctt 

agttttattt att tact cat ttatttcaca aactcttatg 

cactgtttta agtgacaagt attaactcat ttaaactgtc 

gcatgcctat aatcccagca ctttgggagg cagaggtggc 

cttcgagacc accctggtcc caggagacct caacttctcc 

aagggccaga gtcatgggaa cccagatggg gtgagggggt 

caatgatatg acttggcata aatttggata ctacctccaa 

gtgatagctc attcctgtaa tcccaacgct ttgggaggcc 

ggtcaggagt tcgagagcag cctggcaaca cggtgaaaca 

aaattagccg gatgtggtgg caggtacctg taatcccagc 



<210> 22 

<211> 1506 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 

<222> (312) 

<223> n equals a,t,g, 



tttttttctt 


taacaaatac 


480 


tagctcttcc 


tatctctggg 


540 


acaacaggcc 


aggcactgac 


600 


cagatcacca 


gaggtcagga 


660 


agagttctag 


cctcttctta 


720 


ctcctgccac 


ggcctcctta 


780 


atacagattt 


atggtctggc 


840 


gagggaggca 


gattacctga 


900 


ctgtctctac 


taaaaataca 


960 


tacacgggag 


gctgaagcag 


1020 


taagatcgcg 


ccaaagcact 


1080 


aaaaaaaaaa 


ctcgag 


1136 



<220> 
<221> SITE 
<222> (323) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> . (416) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (447) 

<223> n equals a , t , g , or c 
<220> 

<221> SITE 
<222> (448) 

<223> n equals a,t,g, or c 
<400> 22 

ggaaaagttt tattgaatta tagtttttta tattctgttc tcttgctttg gttttctttt 60 
ttgtgggaac tcctgttgta tgcatgttcg aggttcgttt cttgtttcta atatttgttg 120 
ccttctcttg aattattttt tttcttctaa aagtttgttt tcattgtctg tttctcttac 180 
attatgcatt gtgtatattg actcttatgt ttctccttag tcttcttctt aaaatgattc 240 
attttatagc caattccttc ctgagttcca tcagctcatt tctgagtgtt tgtcactccg 300 
atttatgcta tnctccgtat ctngtagcaa tattaaaagt ttttaaaatg tgaaataata 3 60 

gataattcat ctttgtgtgt atgattctta ccatgattcg gtaagattca cttctngtag 420 
aagagttact ctactcctta cttaaanncc yttttttctt gtaataactt tacgtgtgat 480 
ttggccccag tccttttcta ttgctcattt ttccatgaaa ttgatttttc taaacactta 540 
gcttgattta agacttacta attttatggt tcttagctct ctctcgtact tggaagtgtt 600 
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cagaaacatg 
aaattaccct 
accattacca 
attaatagaa 
tctgtctcca 
tcttttgtga 
atgtatcagt 
gcctataatg 
gagatcagcc 
tggcacgcac 
caagaggttg 
agacaccytw 
cagtggattg 
aataggataa 
ttaggcctat 
gcggcc 



gccgcctatt 
ttcttaaagt 
ctatcttatt 
ctcc tcattc 
gatttgccta 
ctggcttctc 
atagccactt 
ccagcaccct 
tgggcaacwt 
ctgcggtccc 
akgccgcagt 
tctcaaaaaa 
cgtgcacgat 
gatgtggagg 
gtgtgtgttt 



ttctgagatt 
gtactatttg 
ttagaagata 
ctcacttctt 
tgctggacat 
ttacttagca 
gctgcataac 
gggcggctga 
agtgagacta 
agccactcag 
gaggtgtgat 
tctaaaacga 
ggtggcaatt 
tggaagatag 
ctgtccgttt 



tccttccttc 
gtgtttttta 
tttatcaccc 
ccagcccctg 
tggatataaa 
taatgttttc 
agagtttcag 
ggtaggagga 
catcagaaaa 
gagggtgagg 
cgcaccaytt 
acaaaaaaaa 
tctatcacct 
tgatattgat 
ttagcaaaaa 



atccccccac 
gtatattcac 
ccataagaaa 
gcacccactc 
tggaattata 
taagttcgtc 
ggccaggcac 
tcatttgagc 
aataaaatag 
ttggaggatt 
ccagcttggg 
aaacacgaca 
agtaacatca 
gatcctaacc 
aaaaaaaaaa 



tccactctca 
agagggagaa 
ccccatactt 
atctaccctc 
caatatatga 
attctgtagc 
agtagctcat 
ccatgagttt 
acaggcatgg 
gcttgagttt 
caacagagca 
tttcagtcaa 
tagaccttcc 
ctgtataggc 
aaaaaaaagg 



660 
720 
780 
340 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1506 



<210> 23 
<211> 1221 
<212> DMA 

<213> Homo sapiens 



<400> 23 

ggcacgagct 

acctacgtcc 

tccttcacgg 

gccatctggg 

acaccatcct 

gtcccgagtt 

ctttctgtaa 

aagaggaaat 

ggtgggggag 

acccttgata 

gttagagaca 

ttggtgtaga 

ggcagaacac 

ggataacgag . 

cgaggcattc 

tgatttcctg 

aggaagtctc 

gtatgtttct 

tcaggccagg 

ggattgcttg 

atttaaaaaa 



tttctgagct 
tcttcttgat 
gctggaagag 
tggcctggat 
cagctccgcc 
ttggctgctc 
acctcaactc 
cactcaaggt 
aatcatagga 
gaatagataa 
agtagaacac 
ctgggagagc 
ctcagaggtt 
acaaattccc 
cttccagaaa 
cagtgatcac 
tgtaaaattg 
gggcccatgg 
catggtggct 
agcccagaag 
aaaaaaaaaa 



ttccgctcct 
ggcgctgacc 
acatggggcc 
caccctgctc 
ttggctgcca 
acaaagcaac 
gtgaagaaga 
acagatgcag 
tattataact 
gttccttaag 
gaagctggcc 
cctcctcact 
tctgtgcatc 
agcaataagt 
tgtggagcct 
agagcagaga 
gtaaggattc 
gaaggaacag 
cactcctgta 
tttgagacca 
a 



cgtcgcaatg 
ttcctcatgt 
cacatctacc 
atgcttcctg 
atggctgggt 
gaaaccccat 
gctatggtgt 
cctggctagg 
gtaaggaaca 
gctcagatct 
tctggagtct 
tcccctttct 
aaaataagat 
agatgaggtt 
ttgtagattt 
agggagaaag 
tggtttagtg 
atcatatttg 
atcctagccc 
gcttgggcaa 



aagactttgt 
cctccttcac 
tcacgatgct 
actttgaccg 
gttcctgttg 
ggattatcct 
ggagaacaga 
cagagaatcc 
tgcaagattt 
cgcttaaagt 
ttaccgagta 
tgtgctgtaa 
gcagcaaaga 
gtgtttttta 
cagtgcataa 
cccttttatc 
tgaagaacca 
acatacaaga 
tctgggaggc 
aatagcaaga 



cctcctgctc 
cttctgtggt 
cctctccatt 
cagtgggatg 
gcttatgtta 
gttgaggatg 
gcctactctc 
cttgtagaaa 
tccagattat 
cgtccagcct 
ctttgtacaa 
tttcctgtgg 
catggaaaaa 
taaaagataa 
aaccaagcca 
acaaaccagc 
cattttttgt 
atcaaatgat 
tgaggtggga 
cttcatctct 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1221 



<210> 24 

<211> 1896 

<212> DNA 

<213> Homo sapiens 



<400> 24 

ggcacgaggt aaattattgg ttggtaagcc tcttaagtct taaaaggtag gttcccctcc 
atctcttttt tatacaaaac caacttttta ctaggcttta cttctgaatt aaattcaagc 



60 
120 



nwesnnnirv <-wn nrKRdo&M i > 
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= ^t-i-i-rr rtni-cccsLCQ cqttcctcct gcagtgttct 

sk™ kss; : s «i :r - ™k :ss=: 
SEE Si! s: sbs: usss =":s: 

§5 E5 ESS SEE SHE 
S= = == EE iHE !=S 

cccactgccc ttatgacaga tgggaacatc aa tatccttc acatatagcn 

— : sees s= <™ s=ss 

tgct tat:aaa accaagacga g LaL t cat atatcgtgta 

rr«"=: c t g Cgctatt uta^, 

tgtcttttca cttatcttcc uum. tatcaggaac ggaattacca 

see eeh ees == =i iii 

" = EHE HiS EH ~ 

ssss ~ i i ™s "™ 

HIE iSH B = bss ss== 
== — ~ HiEi E ™ 

cccaccacgt ttccccctcc aacatacagc tctttatggc tacccccu 
aaaaatagtc tcaatatgaa aaaaaaaaaa aaaaaa 



180 
240 
300 
360 
420 
480 
540 
600 . 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 - 
1620 
1680 
1740 
1800 
1860 
1896 



<210> 25 

<211> 914 

<212> DNA " 

<213> Homo sapiens 

iiii'izi: iiiziiii ™«° ™ 
ssss = =s « s=: iS 

eshe sssu eess rr=u c T *™ ™«c «. 

cccwwc ggg=ag=S« at .c«,tgg ^Hstttcc 540 

c.g.gggagc gc.ggcttg ««™«cc t 
agggtgsggg WW'""' £™£t£ ""«c"c Sctccewt ac.gggctgg 660 

— sr. nssu ™ ™ : ™ " uses ™ 
:suns »™ sssnE £ =. = «« r »« •« 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaa ^ 
aaaaaaaaaa aaaa 
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<210> 26 

<211> 1027 

<212> DNA 

<213> Homo sapiens 



<400> 26 • arttatttaa tctgcctttt gtgcgtgggg 60 

ggcacgagga aggttttctt ctgcacatgt ""gcttga * actgacctaa 120 . 

tgggagttag gtaggaatct taaagtggag " "gaagcttcc acatgctcac 180 

cccatcctta acccccagtt caaggccacc "tgtgatag ^ J ttttgccagt . 240 

tcagcccctt ctgctctctc ttcttctct. "gtgcatgt egg g actttacatg 300 

ttcrctaaag acacaaccag aggtggggtg ^gcgtgtg "aatatgtt aattgetata 360 
eggggctgag tcccftgtp ^atcctt jegcaaaage • tttgtt tttt 

gectttaaaa aaataattaa tagttt tea atgtacactt atttataact 480 

caaaaaagca cacttttatt gaagaataaa caC aac aaaaataata . 540 

atgaacctga actaggatag aaatgcattg tgta act a • , gatgaata a 600 

ggggtaggga ggtgcagatg "ggtcaaag "Ltactata ttgtacactt 660 

gttctggaca tctggaatac a a acaaaC ccaa aggtaactat 720 

gaagcttact gaaagagtaa atcteaagtg ttctcaccac * - ■ ttg tggt aac C at 780 

ttLacca cacaaaccca aagggaacta tgta ^ ggaa ^ ta taattttatt 840 

sees :~ « £ = : — :s 

- — m° 

aaaaaaa 



<210> 27 
<211> 675 
<212> DNA 

<213> Homo sapiens 

<400> 27 rtff rr-atcatcac aggaagcttt catggacagt 60 

aatteggcac gaggaaaata tagaa t ^^^cac C caagagtgt ctttcaaa.a 120 

getgetctag agtatatcaa tggcattgga ^^aag CC ataacatt twaaaaatac 180 

tcagctaatt aatgaactaa tatcaegtea 9 atat ""t " acctaaa tgcccatcaa 240 

t ca?tgtgct attatggcta gtgctgcaat a-gatgaaa "aacct J tgC 

tgacagattg gataaagaaa acgcagtacc «t.cacc9 ™ ctattatt . ctca gcaaac 360 

aaaaagaacg agatcatgtc ttttgcagga cataagtggg agctaaatga 420 

taatgcagga acagaaaacc aaatactaca tgt" =«J gggtc J a ^ c gagcgtggag 480 

=s =*4 Hb ™- s .s 

":r»r," — • — - 

aaaaaaaaac ccgag 



<210> 28 
<211> 690 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (352) 
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<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (407) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (439) 

<223> n equals a,t,g, or c 

ggataatLt acttcttccc ttccagtctg gagggcttta tttctttttc ttgcctaatt 60 
gtgctggcta caacttccaa tacaaaatga gtctctcttt tctttctttg tcggtctagc 120 

aa g ttg ccaattttct tgatctgttt aaagagccag tttgactttc 
ttt a?««c tgtcgtctae tttatttgtc tcagcyctgg ^"attac 
c , attagcac tggatttagc eegetcttct cttttcaggt ttcttgtggt ataaaatcag 
acggttgact gagctcatt ttccctatgt ggatgttcac agctatgaat tntcctctga 
gSc^S cc^catcc ctgagctgtc tcgtgggttt ttttgtntc. «tat«=« 
caSagtcatt tctgctttne cttgtgattt cttctcrggc ccattggttg "^aaaaca 
tgctgtttaa ttctcacaga tctctagata gtacagggaa aaaaccaccc tgtctaaaat 
Stgctgcaa cttttagtgt ccaagctgaa tgaagggagt ccccacttga tcaatgc g 
SSttttgg g tgg cttg t c tctgtcaagg agatcttcat tacaatgatg aaaaacaaaa 
aaaaaaaaaa aaaaaaaaaa aaaactcgag 



180 
240 
300 
360 
420 
480 
540 
600 
660 
690 



<210> 29 

<211> 338 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> SITE 

<222> (5) 

<223> n equals a,t,g, or c 



ggcanaggtc catctgaatg ggtgtttagt agggtatgac ttgtgag ^ 
cagtatatat gctgaatgga ccgcttagca gtaacacact ggaaaaatcc aaaaagaat 
gatttcaagt tggcaaaaaa tgcattagaa gtcagcagtg tgatgtggtc ^ 
ccagagtgac tgtgggatga ggtcttggat agactttgtt tctatataca J««gcc« 240 
ctgtatccca tggtttctgc atccatggat tcaaccaacc aaggctcgaa aatattaaaa 
aggaaaaaaa tccaaccata aaaaaaaaaa aaaaaaaa 



300 
338 



<210> 30 

<211> 1472 

<212> DNA 

<213> Homo sapiens 



< 400> 30 .a^^rrnn rccctatata 60 

120 
180 
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- nrarrrccca ttaaaagctc 
ggacat c ttC aag^aag. ccc c - ^ -^ tgt .ggacag.aa 
tcaattacac cattgtgtgc ccagta etc g J aaacagaaga catcccataa 

ataaaaactc agtgtcttat ^ ac ^^ gaSaatga. gtttaagttg agcaaagaaa 
atacgtgtgg aatgaatgac aa « gatta 9 cacttatttg tttattttta 
ggagaactag tagectagat ttacCaa ^ " C " B !ttg tatgatcaca gctcactatg 
gagacag.ee t.ctcc B «g ""^JJ cc "ctcagc ctccoaagta gctgggacta 
gactcaacc, £ aaattt * c tgtagagatg gggtcttget 



ractcaacc, cccgggctca agcaatcc. c = ; gtagagatg gggtcttget 
caggaatgea ccctctcccc tgaag taa tcctcccatc tcagcctccc 

atgttgccca ggctgtcctc *»» ct =^» gctcgtggcc catgetacat ttattttaac 
a aagtgctgg gagtacaga, gtJJ ^ctca ctcgagtcct gcaacaactc 

at ctttatcg ttcacaagca gaggaataa g actcagagga gtcagaggge 

tatgaggttt attttgecag atCta "^ LcLgaacc caagecttga ctcctaattt 
ttctccaaga ttattcagct C »"?*^£ a ttat ccacatttta taactagaaC 

tatatttgta tgaattcata caaa ^^ ^tcctg.. cccctcactc atttttcaaa 
tat agaatta gaagtggcct " gtatcC aaa ggtacacacc cagtttagga 

gaggaaaata agaattggaa agtttatata ^ aCtccagc ag tttgggagcc 

LScaaaaa gctggctagg ^gagaSca gcctgaccaa catggcgaaa 

ssss =r/a = , r~ 
ssse zssns sss — — c tccgtctcaa as 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aa 



240 
300 
360 
420 
480 
540 
600 
660 
720 . 
780 
840 
900 
960 
X020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 



<210> 31 
<211> 812 
<212> DNA 

<213> Homo sapiens 



< 400> 31 - nrac rct gttctctccc ctcatcctct ccagaatgta 

ggcacga.ggc cactcagctg ct £""^ |aaaagg t gg ggtatgggaa gatggcctgg 
ttctagaact cgactcttct aatga "^ HJagJtgag atctggctgg tgccctggag 180 
gaetgeaggg tcacttacac "acctggct "J«ggS4 tgggeccagg attgccctct 240 
tggcacctgc cactcaccra ^cctaaaca ^cc ggg aacagggag g . ctactttggt 300 
gecttttgaa acaccctccc a 'Igcta aaagcctcca tttaacgaca 360 

Igcagggagc Cgactcaccc tccag "^* «t«gSggg aaagttcagt ggaaagtgtt 
gccgactgct tggccccaag ™ctgcct gtgctattaa gctctgacac 

ggaggaagca gggcggtgtg tgaata c a *J gcagtggctc gcgcctgtaa 

agtcagggag gtcagttaaa "SaccSa ggtcaggagt tcgagaccag 

tcccagcact ttgggaggct ga M 9 J ^aataatac aaaaattaac tgggcatggt 
cctggccaac atggtgaaac cccgtcccca «a aggagaatC g cttgaacctg 

ssss " ec,9C " 3 ast0 " »» 

caagactcca tctcaaaaaa aaaaaaaaaa aa 



360 

420 

480 

540 

600 

660 

720 

780 



<210> 32 
<211> 1093 
<212> DNA 

<213> Homo sapiens 



<400> 32 ctctcccgcc agcccggcac cttccactgc 

ggcacgagcg gcgccgacga cgctgtgacg gecaggaaga ctgccaggac 

ggtaccaacc tg.gcatccc egagacgegg * aggtcatcac ggcggcgc.c 

ggcagcgatg agcatgggtg cc.ggccgc 



60 
120 
180 
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240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1093 



attgg ca g cc t.gtgtgtgg cetgccgctg ZlZlllll clSSSt 

tactcactgc gcacgcagga acacagggcc ttcga *! a " ^catcgccca gggcctcatt 
g a gtC c gtg c gg c ggg a gg c acccccatcc "tctgtgct gcagaatctt 

Lcccgtgg a.gactttcc tgtctacagt g cc gggg gc= c^cgccgc 

cgcacagcca tgcggagaca ^gcgccgg «cgcc«cc g c ggggg aggccagatc 
cgcctcggcc gcctctggaa ccggctcttt "ccggccg 999 cctccagcct 
ccactgctga ccgcagcacg cccctcacag -^gctgg « caccagggcg 

gctccagggg ctgcccccga ccccccagca ccgct g g ttcagggcca 
gccggagaca gg ccccccag tgcccccggc ^J"^ t " a Sagga cagaaaggtc 
-cttgccct cgggcctgcg . ^cgSgatg cacctcggga gccctgctca 

tgcagggagc cactggcaga cg,c«»g g "J gc J gca ccctgggccc ccactcgcca 
gcccaggacc cgcaccccca ggtctccact g g g ccccaatgct ggaggccagc 
gagccactgg gggcctgcag gaaccccccg "«cctgc cggtg accgc cacagccccg 
gatgatgagg ccc.gttggt ctg«gaecg ctgggcccgc aaaaaaaaaa 
ctttgtaacc agggaataca cagtcatttc taaacid 
aaaaaaaaaa aaa 

<210> 33 

<211> 591 

<212> DNA 

<213> Homo sapiens 

<400> 33 t-rr aaaaaacaga ggcacagaga 60 

■ ggcacgagaa agaactatca ttactcccgt tttac *J^ cagag ccaag gtctgaggcc 120 
£gteaagcaa gcggcccaag gtcacagggc ? tcttLgctc 180 

aggcaaccgg actccagcat tctaaacctc «tg«gt« «=££* tc aaactcatgc 240 
atacccaggt aagcaggcca agctcaaaaa "^agccaa a caccrttcc atcatctcgg 3 00 

tttatgaatc ttaaaatact tacttgtttc ctagtttctt gaggag ctaa 350 

tcagcagagc ctattatgtt aaaaataata g J Lcatgtcca 

agtaacattt ctaagagatc tccaaagt ggggag aaaa aaattcactt 480 

ttaagataat tcccagtgtc tggtagggat 9399*93** * t cgcacctata 540 

tcactgcatt tagtgtaata aatagaagga gggggctg gg "cagtggct eg 
S« tugg^agac cgaggcaggt gga.cactt. aggtcaagag c 

<210> 34 

<211> 909 

<212> DNA 

<213> Homo sapiens 

<400> 34 hhaat-t-tttt tcagcaatct 60 

ggcacgagcc agaa.a.gga ^ctgggtc -tacggtagt «aa««tt 

180 
240 
300 
360. 
420 
480 



ggcacgagcc agaagaggga " " ct cattaacagt gcaaaagggt 

ttgtattgtt ttccataatg gctaca«« tttgataa taggecttge 

ttttgtttct ctataccttg ccaacttgt ^ctatt. g ac acctgttggc cactttttat 
a ttt gcctga tgattaatg. taugaac "ac? tt ?ta a tt ggg tt « 

gtcttctttt gggaaatgtt ^""ttct agcaacctgf tatcagatat 

tgtttctttc tttgctattg attttcttaa "^"^ tLattttat cgattatttc 
gtggttcaca aatatttcct ccta . !^"cctac ttgtttgttc ttgctttc.t 

etttgetctg tagaagcttt tcagtgtgat ^a^ctac ta^cagctcc tttcctatgt 540 
tgcctgtcct atcagaaaaa ccartgccaa ^ccaatatg tat«9 tgttttgagt 600 

tttctcctag gtgttttaca gattcaagtc »^t».g g ? ggatatcc 660 

tgaettttgc tcctggtgca -^.agggt «u ^UgWtc ttctcggtgc 

sss J™" sr«.g. tB ™- - 
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840 
900 



"'""All "llllllll ll""l*ll 

cacgtaaaaa ctgttctaat agtaccagtt gc^actataa ccga a ^ 

ggaactagt 



<210> 35 

<211> 468 

<212> DNA 

<213> Homo sapiens 

iZisll* — nsssc *™« «™« ™— "° 
esse ssss rj^-c j^cc^ ™ s ». 

tcccacgaga aggtcaggag ggcagagggc acctgcggta gggg 99 cgcggggatg 3 00 

gaccgagagt cggcccttgc cgcggcaggg »««'°" ^ c ^ag gcctcctgcc 360 
ccccggcctg gaagccatct cagctggtgg ^gc.gtggc gcacgt Lc 420 

ctgctccccc gggactccag gacctaagcc taaacctact J««agc 9 9 
cgctcceatt tgatggggaa actgaggcgt ggagtagtta tgaacttg 



<210> 36 

<211> 1156 

<212> DNA 

<213> Homo sapiens 

ggcacgag & gg agaaactcct cctcatacct tctgcaaagt — ttaaatcgtg JO 
gaatgtgggg ttccagcgtg tttctgtgtt ataagaagtc tg acctgct 9 180 

Lgcatataa ggctggttta atttttagat = ^Sccoq. 2 40 

tctcagaatc agatgtacct cttttctgcc "cctatggg » ggttcttcag 300 

atcctgaaac caaatatcca cttccagt """"" tgtccatgtt tttatttcat 360 
ccaaaaaggt acgtttttgc ctcattgatt ga tacattttgg 420 

aaaaaggtta atacaagttt .tatttgaatg ct-aggatcat ta tcaggata 480 

tttaaattta cactgtcatc cccaaggtga gacaccttca 
ttgatacctc tggaacttct acagaagcaa agataaagtc "tctgg B ^ 
aaacccaggt gtcaagatga gatgattatg -agatcaag 9-ataggta ccatag g 

a atcgacaga cacaattaaa «g«gggtt £"£agaa ctaatggagg 

acaatataaa ggatgttata aattaaaata tcatcgag « gggaaaagaa 780 

ggctcaaaat atcaaggaag gaacaggata "tcgaaaaa gggt La 840 
tcaagtgttt agaaatgaaa -tatggtcc - ^^g«c tttgggaggc 

acagcagaga taaggccagg tgcggtggct cacgcctgc tgggcaa ca tagcacaa 9 60 

tgagacaggt ggatcacttc aggccaggag t c J^SLcg cctgtaatcc 1020 

ctccgtctct actgaaaata caaaaaatta cgglagacag aggttgcaat 1080 

tggctactcg ggagggtgag gcatgagaat tgcttgaacc cggg g g * 1140 

gagctgagac tgcaccattg cactccagcc tgggctacag agcgatactc ^ 
aaaaaaaaaa aaaaaa 



<210> 37 

<211> 1008 

<212> DNA . 

<213> Homo sapiens 

<220> 
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<221> SITE 
<222> (21) 

<2 23> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (895) 

<223> n equals a,t,g ( or c 
<220> 

<221> SITE 
<222> (928) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 

<222> (960) 

<223> n equals a,t,g. 



s ss=5s == iiS 5SS 

«ct«ttt OT ^ /Jcctcc tgcaccctgg ^ 



gaaaccgacc agt gaccaag aggaacagaa actcacatg g 

«= =&= s= ESS 



r" 9 ;:s: r„-r,;s, r » r « :: rr «- 
~» is= ir- ™ = 

ctctctgatg ggcatcctgg ctgcggatcg 



<210> 38 
<211> 762 
<212> DNA 

<213> Homo sapiens 



«™ r~ ssius ssgs 

"°c«=*n :«cU."c 
ssss sr"" c ™- : x:r.:r = ™ « 

iziziu 

sr." s ^zii: r c r 9 r"4c sssss «™~ 

" rSf. ESSE 

sss: «s-- - t3 "" 



60 

120 

180 

240 

300 

360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1008 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
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aa 



<210> 41 

<211> 860 

<212> DNA 

<213> Homo sapiens 



<400> 41 



tcccccccgt tgtagatttc atctgcctcc tccttaggga aggctgggat atgatgagag 660 
Scagccc aagcccggcc ccccaccgcc aggcca.agg .cacaatt.g catctcaaat 720 
ctgagaataa actgatgaac tgtgaaaaaa aaaaaaaaaa aa 

<210> 39 

<211> 434 

<212> DNA 

<213> Homo sapiens 

llZcll* = caaaac^g = JO 

cagtatatga cctttaattc ^««u«t ^ taaattctac 

tagttgataa taagcgaagg ctttaaa.tt "ttatttg J ttC caaaa t a . 240 

tatqggtctc ggaaataacc catagtagaa tttaaaacta agagc 300 
tggSgaag aacctcta tcacatggca aatgaagcaa actgagaaag « 9^t. 300 
c ca aataagaatg atttgca.ac accaagagtt Hcm^S «S 

Jggaggctgg cctaataaga tttggggttc tcaacgctat agaattcgac atcaagctta 420 
tcgataccgt cgac 

<210> 40 

<211> 1142 

<212> DNA 

<213> Homo sapiens 

OTt c C ununn i« 
«s sssss ~™ suuss . in 

SSUS 4c^S jc«c«« ct^^c ». 

cccgctgcag tggctgccgc ggcccctgtt tctctacgcc cc s ccacttcggc 360 

;™ ssns sssr. : = : «° 
s=ss s= = =s s ™ - 

cgcccgcctt gcagctcccc gtgcttctaa gccacgagcc J = cccaggccga 660 

ctctnaagtc ctggggcagg gttctgggac aggcacatct ^cactctcga ccatcLgct 720 

cggctggctg gggagtgtcc gatggcccga ttgttctcaa aaggtcSgg 780 
Cttcaagcag gaagtgagaa ggggtcccac gggcttcgtg "jgccttct Saggtctggg 

catggattca ggcctggatt cggcctgaag atcctttctg *"=^ccta ""ccHS 900 
ccctcttgga gggtcatagt ctcatttttt caggcctgga t c g ctga *jatcctttc 

tgactcctcc taccacctgg ggccotcttg gagggccaca gtctcatttt a J ^ 

atttatcgcc tttcgacagc tctctgctct tcaatgacgc ctgagcaaac ctgcagcttt 1020 

"ccScSc ccacctctcc acccaaatca cttccnacag tattgtgctg t = 080 

agccctggat taaagctcct aatccaaccc cgaaaaaaaa aaaaaaaaaa aaaaaaaaaa 11^ 
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= ZEES ESSE ~ ==JS EES J! 

suss s= "™ s~ : ~ - 

ctttaacaga gatttcctat attattcgga tccaatgcaa aattttttca aaatgtgttt 

ss£ SUSS SSUU S= SUSS SSSS 

sss ssss ssss ssss ssss ssss 
suss ssss suss ssss — - = 

tacctctSt cagttcaata actgttttgg taaaggtact aagttctgga gcttctcact 720 

C a ctgtcatgtc attctaattt tctattttct aaataaacct ttgtaatcea 780 

^aaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 840 

aaaaaaaaaa aaaaaaaaaa 



<210> 42 

<211> 270 

<212> DNA 

<213> Homo sapiens 



g ca tacgctggac gagtcggacc gaggctagga cgtggccggc gctctc«gc 
cctgcagcag aagaacttcc cgtgcgcgcg gatcctcgct cgttgcacgg ^ - - 
tllltal*cl acctaatatc tatgtattta tttcgctggt tctttgtagt cacatatttt 
atagtc^aa USttgttt ttgcatcact gtgcccattg caaataaatc acttggccag 

tttgcttttc taaaaaaaaa aaaaaaaaaa 



60 
120 
180 
240 
270 



<210> 43 

<211> 1891 

<212> DNA 

<213> Homo sapiens 



<400> 43 

ggcacgagtg cacctgcaag 
agctgcagat ctggagaaga 
gatagctgct gaataaaact 
tatcgcccat ccacccagtc 
tgacatttgg catagttgtg 
ccttcctgtt cctctcgctg 
atgggctgga ggactgcatg 
cttccaaggt cagtgggagg 
tagggagaaa gatgtgcacc 
cctgcctcct ggatatgtta 
aaatagaagc accagatgaa 
gaggaaacac tattaaatag 
gtcctggtgg catttgtctc 
tgtggctggg tagatggtcc 
tcaggggagc ttgctaaaga 
gtggggactg ggaaactgca 
cgtgctcaca cagagaacac 
atggcacagt ctgcttggaa 
tttgggaaga gggagctgaa 



catgggggtg 

cagcctaggt 

acattttacc 

ccctcgaacc 

gacctgacac 

ccctcatggt 

aatgcctcat 

ttgggatcaa 

ttacagtcat 

gtcaaggcca 

ttcagccctg 

ttttgcaccc 

aggtgcaaaa 

taaagtggtg 

gcagttcctg 

tctgtaaccc 

cgcaaaagta 

ttcagtcagg 

agatgaacct 



gcaggagcca 

aaaggtggac 

tgcctatggc 

tcagcatggg 

ctgtgtttgt 

cactcccaag 

gatcttccca 

cactgtttat 

ctttctggga 

gtccatgcta 

agagaatttt 

gagacagata 

tttaagaaag 

gttttcaagc 

cggccagacc 

gctgtaatct 

gaggtgctcc 

tgatgagaga 

ttgcaggtgc 



cagagctggc 

agtgtgagag , 

ccgccaggtt 

ctggaacctg 

cctagtcctg 

ggatccaacc 

gaggcaaagg 

tatgcttagg 

tagaacacaa 

cacatctagt 

cagcagctgt 

gcctcactcg 

aaaccttgga 

ctgagtgtgt 

ctcatgcatt 

aacgcttatc 

tccagagggc 

tgagatgagg 

ccacggtcaa 



tgctgagagg 

ctgctgatga 

ttctttcagc 

accctgggca 

tttctccctg 

catgttaagt 

cacctactgc 

acaaaaaaga 

tgggtcttct 

ctgacttcta 

gggggcgctg 

cctcacccta 

gtgctcaccc 

atcaggatca 

ttgagcaggc 

taaatactac 

aggtgagcag 

cactcctagc 

agcggtggtc 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
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taatgccatg 
gacctggctc 
gagacccaga 
cccccatcaa 
tcagtccaca 
ccaggtatac 
taacattggt 
gaagcagaaa 
ctgatttgtt 
gggtagacta 
tccacaagtc 
gaactctgga 
ggattcagta 



ccatgcccat 
cttattcctg 
aacatcaagc 
acctgaaagc 
acctggactc 
caaggactct 
gtttagcttg 
gagccctgac 
gtgtgaccc t 
gaggagagct 
tgtccctcca 
aacgaattga 
agaaaaaaaa 



tttctgttgg 
ctgtaggctc 
taaatacatg 
tctctgcctg 
atgtagggtc 
taccctcagc 
agcctgactc 
ctgagagtca 
ggatatgtca 
tctaaaactt 
caaaagcagc 
aagtttacag 
aaaaaaaaaa 



ccttggcagg 
tttcctgccc 
tcctcagaaa 
tgtttttcta 
ccctgtcagt 
ccctactcct 
cttctcaaca 
aacatcctta 
cttcccgtct 
taatgtggtc 
aaataaggtg 
caatcaggtg 
a 



gagttacagc 
tggccgagat 
gataaaggtt 
agggataggg 
aaaggagtca 
tggaaagctg 
ccaagagctg 
ttctgatctc 
ttttgacttt 
aacgaaatgg 
gcaaaaactc 
aatacctaag 



cctaccttag 
ggagtggaat 
cacattttca 
acatcatcac 
gtcaagccca 
ccccttggcc 
atgaagtcct 
agctcagccc 
ttaaaatgaa 
aacaggaaat 
aaatttatgg 
aataaaagct 



1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1891 



<210> 44 
<211> 1040 
<212> DNA 

<213> Homo sapiens 



<400> 44 

aattcggcac 

atttgacaac 

tcactcacta 

gtgtgtatcc 

aatttcacta 

ggactgagtt 

gccattctca 

ctctgctttt 

agcttttagt 

tttcttcgtt 

ctttcgatgt 

ttagactttt 

tttaacttct 

tatattcttt 

tgatttgcat 

gttaatttag 

gggtaaattt 

aaaaaaaaaa 



gagtgaacag 
ttggtatgta 
ctatattttg 
accacattta 
agtacttatg 
gagtacccat 
taatgtggca 
cttttggtta 
tttgttaaat 
gttaatttgt 
ttattctgta 
ctcataagtt 
ttcatgattt 
taaaattgta 
gatattaact 
tgaatgcttc 
ctctatatat 
aaaactcgag 



tragactgtc 
ggatgtgcta 
gagatttgtt 
acttattcac 
tacttttcag 
ttcctcacat 
attgttcaat 
gctttgccag 
ctctgacatg 
gtttgctata 
ataagatatt 
ttgactggta 
cctttcaact 
tcattgcttt 
ttttggagta 
cagttgtact 
gttttcctgt 



tcaaaaaata 
cctctaatgt 
catattgctc 
ttacagaact 
aacgattgtg 
ccttgccagt 
tttgcattct 
ttctgcctat 
tttcgttgat 
aaataagcaa 
taaagatata 
ctgttttcat 
gaaggttttc 
ctttctatat 
tattgttgca 
tgaaaagaat 
ttaataaata 



aaggtgtaca 
tccatgctgt 
tgtgtacatt 
atgcaagaat 
agtttacacc 
acttcatttg 
tccattttat 
tatattaatc 
tcctgctttc 
catcttaaat 
atttttccct 
tgttatttaa 
ttagatattt 
tggattattg 
tctttgtggc 
gtatattttc 
tgtagctatg 



gggattgtat 
tacttagttt 
taattcttca 
ttctctggta 
cc taccagca 
cctaattttt 
ttttttgcat 
tcccagaatc 
atcttaaaca 
gcttgattkg 
aaatgcttta 
ttttgtgttt 
agtttgctgg 
tcagagaaca 
ctagtacata 
tgattattga 
tgcttaaaaa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1040 



<210> 45 
<211> 772 
<212> DNA 

<213> Homo sapiens 



<400> 45 

ggcacgagca 

ttggctctgg 

acagc tattt 

ccaccaccga 

agaaaaagca 

cttagcagcc 

ggacctgcag 

caaatttcgc 



caagccgcgg 
gtccagccta 
atttccaggc 
cggtttaaaa 
gcgtctgagc 
ggtgcacatt 
ccgtggttcc 
ggtttcccag 



agtgtcagtg 
ccttaaggtg 
aagagttt ta 
agtgaccacg 
acccagggtc 
tccagagcac 
agaccactac 
tgcacatgga 



gccactgcag 
tgtatttatc 
agaagaacca 
tacgtgtggt 
ccatgcgccc 
agctgggcct 
ggtagagata 
agttatgttt 



gggatgtgcc 
ttccactata 
aaatgccccc 
gaaaaggtta 
tgcttccctc 
c tccacaggc 
cggcaataaa 
acaggctggg 



tcttgtggtc 
aaaac tacaa 
aaatctcac t 
caatagtgcc 
gaaggtcact 
gcacctcaga 
gcgagtcaca 
caccgtggct 



60 
120 
180 
240* 
300 
360 
420 
430 
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cccacctgta accccagcac tttaggaggc tgaggcaggc agacctctcg aggtcaggag 540 

ttcgagacca gcttggccaa catggtgaaa ccccatctct actaaaaaca caaaaaaatt 600 

agctgggcgt ggtggcgcac gcctgtagtc ccagctgctc agggggctga ggcaggagaa 660 

tcacttgaac ccgggagacg gaggttgcag tgagccgaga ttgcgccact gcattccagc 720 

ctgggaaaca gcccgagact ccgtctcaaa aaaaaaaaaa aaaaaaaaaa aa 772 



<210> 46 

<211> 972 

<212> DNA 

<213> Homo sapiens 



<400> 46 

gccgagatct tgccactgca ctccagcctg ggcaacagag tgagacgctg tctcaaaatc 60 

tcaaacaaac aaacaaacaa aaaacaaaca aacaaagcgt catttatcca gcacccctgg 120 

ggaaccatgc tacctggtgt tttatggtac ctggcaaggt gcaggtgaag ttgctgctct 180 

tgggcattga acccgtcttg tttggggcag ctcaggcccc aggcagggtc cgggttggct 240 

ctcgttggtg tggccctggc ccatccagac ctatatttct gccgtcctgc aggtgatcaa 300 

tgttgatggg acgaagaggc ggaccctcct ggaggacaag ctcccgcaca ttttcgggtt 360 

cacgctgctg ggggacttca tctactggac tgactggcag cgccgcagca tcgagcgggt 420 

gcacaaggtc aaggccarcc gggacgtcat cattgaccag ctgcccgacc tgatggggct 480 

caaagctgtg aatgtggcca aggtcgtcgg aaccaacccg tgtgcggaca ggaacggggg 540 

gtgcagccac ctgtgcttct tcacacccca cgcaacccgg tgtggctgcc ccatcggcct 600 

ggagctgctg agtgacatga agacctgcat cgtgcctgag gccttcttgg tcttcaccag 660 

cagagccgcc atccacagga tctccctcga gaccaataac aacgacgtgg ccatcccgct 720 

cacgggcgtc aaggaggcct cagccctgga ctttgatgtg tccaacaacc acatctactg 780 

gacagacgtc agcctgaagg tagcgtgggc cagaacgtgc acacaggcag cctttatggg 840 

aaaaccttgc ctctgttcct gcctcaaagg cttcagacac ttttcttaaa gcactatcgt 900 

atttattgta acgcagttca agctaatcaa atatgagcaa gcctatttaa aaaaaaaaaa 960 

aaaaaactcg ag 972 



<210> 47 

<211> 947 

< 2 12 > -DNA 

<213> Homo sapiens 



<400> 47 

ggaaaataca aaaaaaaaag gaaaaaataa acagaaaatc ttcaaagagg caatctgttt 60 

aaatcttcaa gaactggaaa cagtaaaagt gaacaggttt ttattgagca tgtcaataaa 120 

atgtttgcat aagactttac aagtgcttta tttcatgagg tttttattat tgatcaaagc 180 

aacgaaaatg aacgggaaat tcattctcat caaatctaca acttgggagg aggtccgatg 240 

aaatccctgg aagctcacat tttttataaa tgaagagtta attaccggtg ggaacaatga 300 

gaacctctgt ggttcttcct gatgcttgga tcctcccaga cctctgtttc cagtcccctc 360 

ctccacaacc tggcctatgc gatgcaagtg gtctaactga tcCccgccta gggaaggarc 420 

cttcggcaac ttgccgacaa gagaagcagc gatgcccgag gcaggtccaa aggagcactg 480 

actgcgtggg attgattaca ctggaggaac aaaaggtcct gtggctacac aagtttgaaa 540 

agcagaaggt acaatcattg tatttctggc agacttttca aagactttaa tatatgaatc 600 

cctcatatga atctcctgga ggattatata ataggcagat ctcccagcca ttttcactga 660 

acagttctta gaattggtat ccttgaaaaa tttcacctaa ccactcaata tggtagccac 720 

tagtcctggg tggctattga gcacctgaaa tttgcctagt ccgaattaag acacattcta 780 

agaataaagc acaccgtatt tcaaaggcag tacaaaaata aaaaagaatg taagctgtct 840 

caataataat ttttgtattg aatacgtgtt gaaatgatgc tatttttgat atattgagtg 900 

aaataaattg tattgcnaaa atgaaaaaaa aaaaaaaaaa acccgag 947 



T 
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<210> 48 

<211> 908 

<212> DNA 

<213> Homo sapiens 



<400> 48 

aattcggcac 

gtgtggttct 

ctaaacagtg 

cacagccaat 

cattttaagc 

taaaccatta 

tttttaaaga 

tagtttttgt 

tactaattta 

ttctctcttt 

atgtatttat 

tactcttaat 

gatcacaata 

tattggtaaa 

acaaaatact 

aactcgag 



gagaaagggg 

tttttgtttt 

agatgaacat 

gcggtttcat 

atttgcaata 

aaaaattttt 

taaattccta 

aaatttcttc 

cgtttttgct 

gtcttttata 

atagtcccct 

actttaatgf 

cagtgaccac 

tattttagtg 

gtttttttaa 



gtcgatgacc 
tgacttgtta 
ccaaatatcc 
ctgtacccac 
acttatttac 
gtaattaata 
gaaggggtgt 
caattttgag 
gagttctcac 
tatgtgtata 
gtgaaacatt 
acatctccaa 
acttttaaaa 
tgccagacat 
tgctttcaaa 



acttgtaaag 
gggagaatgt 
attattcaaa 
acccctttct 
ccaaccacct 
ccctttcttg 
tgggtcaaag 
atgtcatcac 
tttgtctttc 
tatgtaatat 
tgaggctcca 
gaataagaca 
cttaaaaaaa 
taagtcctct 
gaggaaggca 



aattgtgccc 
caaacatata 
gactgcttct 
tcttttcata 
attggtagat 
ctttgtggtc 
gacatgcatt 
attgctttc'c 
acctagaatc 
atgtatatat 
ctgcagacat 
ttttcctaat 
ttccaaatat 
ttgttgttgt 
ttgcaaaaaa 



ttggaatttt 
taaaagtaga 
gtaataaact 
tatttttttt 
atttgagtat 
ttgtgtgagt 
aggcatgttt 
aacaaacctg 
actgtttgct 
aggcatatat 
tataactcag 
gtaat tgtgt 
cagtttgttt 
tgaaacataa 
aaaaaaaaaa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
908 



<210> 49 

<211> 753 

<212> DNA 

<213> Homo sapiens 



<400> 49 

ggcacgagct 

cctatagagt 

cttggcagaa 

tgtttttatt 

attgattaaa 

ttatttttgt 

tttgaaaaag 

aatttttatt 

ataatccgct 

agtcttcata 

gaatacttac 

ttgtatctaa 

tgtttacgaa 



tttttttcaa 
aaataaactc 
tgagaatgtt 
ttttgatacc 
cccgtgtaaa 
tccatactta 
cacttactcc 
gagagttgtc 
ttacaactag 
gtggaaagaa 
ttacatgttt 
taaaatgtct 
aaaaaaaaaa 



tctaaatgaa 
ccccttctta 
aagggagatt 

' taggtgct tt 
ttcatttgca 
tgtacaattt 
ccccttccct 
ggagctctaa 

' tatagaccta 
tgctttgtat 
tgtttaaata 
tttaaccatt 
aaaaaaaaaa 



gcttacctta 


gacaaggttc 


atatntgttt 


60 


aattgtgtaa 


taagcaccaa 


cgtgtggctg 


120 


gttggatgtt 


tggagtttca 


ttatattttt 


180 


ttaaaatatc 


cagaeaaata 


tctatcttac 


240 


gtatctacat 


cgaatgtcaa 


aaaagtatac 


300 


tttccctctt 


caggcttttt 


catttacctt 


360 


atcacccctc 


ccccaaggtt 


tctttattta 


420 


gacaatacaa 


atttagagtt 


gaacaaaagt 


480 


aggccatttg 


ctttcaatta 


gaggctccag 


540 


ttaattgttc 


ttagttaagt 


tigtagcacgt 


600 


tacttcttgc 


atagtttaat 


tttttaaaag 


660 


atcacttgac 


tatatggttg 


tattaaattt 


720 


aaa 






753 



<210> 50 

<211> 336 

<212> DNA 

<213> Homo sapiens 



<400> 50 

gctcgtgccg atattagtat atcgttgaac atacactatg ccttagaaat gcacattctg 

tattttgtgg gatgataatc taattcagta tagaacacgc tgcttggcaa cgagtttgtg 

gccagatttc aaacagggag ttaagtggta cttccacaac ccaaagattt ttagttaaaa 



60 
120 
180 
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ZTdilll llSZtut i::r c i? c it "«. tffcat ttaattatct 24o 

aaatatga.a actattacgc etaB S L^aT^ a " taCat ^ ««aaa tC g 



<210> 51 

<211> 531 

<212> DNA 

<213> Homo sapiens 

<400> 51 



™- ™^ ™- tfggggcag tgtaaggtga 

SEES ™- SSK £™ 

agtttgaatc atggttcacc ccttaSgc lltltT'l ?-ca.accL 
tcttatctat actgtgaaca gtactScft T tg ^caa g tt tctttaatct 

aa tg catatc aa gtggttag ^ g ^ 9tCt ^ at tct gtgagat 

gccaaa tgtg atagctcacc cl^TctTa tMfftBCC " ««"tgcgg 

cc tgggC aat atagcaaaat cccatcccta oclaf! 9 gga9gatc " ttgagatcac 

tcccta gcaaaaaaaa aaaaaaaaaa a 



<210> 52 

<211> 453 

<212> DNA 

<213> Homo sapiens 

<400> 52 



c 9 t g c c s g 9 ; g 9 ;: a ™ c 9 ™^ :: g9 ? agcag ta ™ 

ccc ttgtgcc gggagcatg g gt3ttCttCt Wbcaccg? 

ctga t cg tgg ggaC cc tg ca tc^cccc? SccccS Sagaotgcgg 
cctgtgtcca ctgagcacag cctocot™ c "«««9 cagtgtccca ggaatccatt 
ctccg gat ag ggatgagtga g g ' ? ! 'W<=«»»»c cccggcccca ggrtctgtcg 
atgttattct taatcaLft aaa tt^?^ atCgatgccc cctttaagaf 

aaaaaaaaaa aaaaaaaaaa aaaaaaaa- 111 ^ aaaaaaaaa a aaaaaaaaaa 



<210> 53 

<211> 1029 

<212> DNA 

<213> Homo sapiens 

<400> 53 



- t C a gg g 9 ga a ? a Tttlllltct ™^ ™ a ~ ttat 

ttgtgtggct acattaagtc a ttttcaatga attttgaaac atttgtgtac 

tgttcttttg tggccatlcc TatT^ agaccc^ttt 

cct gC aga tC a gttttgccc " a " gaecC ^"tccgtc 

gtatgtttgc gtttggctta tttttaccL 11 fl ? taagt ^ aa t gatgtactat 

accgaagtt ag CCtctatt T""^ ta "^ gtg t 

"aatatatc catctat Cga tgatgaacat ItllTr, ctgt Saat t a ccatggtctg 

ataaagttag catgaatatg cltg£«£ "S««a "J"'""* CCtat — 

ccagaaccag gag tggtt ca aaa tttaat gatataCCtt ^gataataa 

ctccta9t9t — « ™« s^s: ^s:ns 



300 
336 



60 
120 
180 
240 
300 
360 
420 
480 
531 



60 
120 
180 
240- 
300 
360 
420 
453 



60 
120 
180 
240 
300 
360 1 
420 
480 
540 
600 
660 
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gtttgcattg rggtccccaa tgtttagatc atacatctgt atacctaccc ctgcgatgat 720 

tttcatcatc atttcagtaa ctcagattta ccaagttctt attctgtatc aggtgacaat 780 

tgtaatcccc gtatgcctta tgccacttaa actatacaac tgaggtgggt tctatcccca 840 

tgttgcagtg aggaagctaa agtacaaact agctgttaag tggtagagac agaattcctg 900 

attggatttc tgatcctgca catataattt aacttgtaat catgacatct ctcgatactt 960 

atactattat gtaaaagtgc ttctgtaaaa aattaaattt gaaatttcaa aaaaaaaaaa 1020 

aaaaaaaaa 1029 



<210> 54 
<211> 711 
<212> DNA 

<213> Homo sapiens 



<400> 54 

gttctatcag ctattaagag aggactatcg aagtccccaa tgataattgt ggatttgtct 60 

gttatttttt gtagttgtat cagtttttat ttaattgatt ttgaaccttt catgctaggt 120 

gcatagacct ctaggattgt catgtcctct tagttaactg accccactac cattctgaaa 180 

tgaacctcct tgtattcttt gttctgaaat gcattttgtc tagtataaat atagctgctg 240 

cagctttttt gggctagttt aactatggta tatctttttc atccttttac tttttatgta 300 

ttcgtgtgtt tatgtttaaa gtgcatttat cataggcagc atatagttgg ttcttgcttt 3 60 

tttatccaat tcgacagtct ctgcctttta attgatgttt gggtccattt acatttaacg 420 

ttattatcag catggctagg tttgagtcta tcatcttgct atttgttttg tatttgttcc 480 

atgtatgctt tgttcccttt tctccctttt tctgccttct tttggattac tgtttttttt ' 540 

aatgattcca ttgttttttc tcccttgatt tattagctgt acctcattgt tttattatct 600- 

tagtagttgc tttagagttt atagtataaa tgtttaactt cctcctcctg gctttcatgc 660 

tagtgtcata aattttactt gtagatttta taaaccttaa aaaaaaaaaa a 711 



<210> ..55 
<211> 389 
<212> DNA 

<213> Homo sapiens 



<400> 55 

ggcacgaggt 

ggcctaacac 

atttaatcac 

gttggaaaag 

tgaggatcta 

c taagcgcag 

tgatacctgc 



aaatacagat 
gccatagact 
ttataactta 
aaaaagtaca 
tttgatgttg 
atgtctgcgt 
tgtctccacc 



gaagcttcac 
ggtac tggtt 
taatcactta 
ttagtgagtg 
gtgttggtct 
catggtttat 
taaaaaaaa 



tctctagcct 
tgtggcatgg 
gatgctctaa 
agtaaagatt 
actgtgaact 
tactcctgtg 



gcacttactt 
gagttgggga 
gtcatctggg 
atctgggatt 
aaatataact 
ttcgtttcaa 



cctactgtgt 
cccctgcttt 

gggtgagaag 

gtttcttaga 
gcattggagc 
ggagctcctg 



60 
120 
180 
240 
300 
360 
389 



<210> 56 

<211> 2389 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 

<222> (314) 

<223> n equals a,t,g, or c 

<400> 56 
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acatcctccc cLacctftc a t ! ? CCa ^ a ^ aottgagctg gtggggacag 
tcc ggtg caa a ggacggc 9 t C g C ££££ T^lllt -SaT" 
aacct gt cca gcaact tggt gctgttgg ™ a " ctttacaltc f^ 9 *^* 

a gg ataaa ga cganggcaat tacagctgcc acactcacac 1"? « gag aat gg 
ggtctgagcc cagtgagccg ytaaLctta r"! ^"^cgc cccttcaagt 

tcaagaca t g ^ca.^ ££££ ™^ 

mcccccacca gcatatoaoc rrrat .^ y fl y^gayLttc aattgctcca 

ac aggtcctg 9 ggcaag i:r g T^itizz a : a ™ aa s aa a a t ta r acccagtg 

t tggtg a tgg ag gg aa tt ac agctgccgaj atLt^ctt a ^ 

gc g ac=c tg t gg a g c Ccgtg gtgacagaat tctaccccaa c S^"' 

m g tcct gtgg tgtttcctgg g aa g agtcxta atccto^rh t= "ggcacagc 

at gaggttcg ccc C c tCgC a 9 La^agcl "t^S i"^" 90 

gggaactcag ctoacttcri- *. <-^i- cacagtttcg gagtgtctca 

atct gggtga ctgacacatt ccctaagcca JatSt^o " Ctcagtat 9cccct tatg 

ccca tggggc agaatgttac tctct as , c g : : g a g gg ^ g g iir.i:::: 9 

ct g cac.aa g aa ggag aa gc cacttcaacg Jgctct^g 

gcattcccca tcaccaatat atctaatarf 3rrra , ^^caccag taatgacggg 

== tg « tg „ ^ tttM jsss srr* c 

ggcttactcc ccaaacccaa ^rt a ^^ a ^^ c cccggaact cctagtcaca 

-f T «c «™ : 

- = : — *~ s= 

S~ ~ «sF 2= - 

ssss? uses: « ™° *« = 
«...c^e. 9 « g „ 9 j°: ititiimi titiT", iiitT'it *"■"»« 

=sss= = ™- ssd r™< 

l™*: f™ ™- -™ 

tcatcaa^r " 9aaga9tg taaccaa 5 aa S^gaaccag gcacccctgc caattctcct 
"aca^alc t«ccS« SSSS" f^ 9 ^ — a - atcte^ 
cctgc aag c a SattccS tC !" Wac c^ataaatcc aacca g ttac 

,a tt c tggga g ? tgaga a gc c t t T g 9 tT 9 c gg t iititTtit «™™ 

cctgtaactc ctcactatac tcr^t-f^ ^gacgtttc ctgaagagag gttccccacc 

„ gag ^: esse 



<210> 57 
<211> 1014 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (820) 

<223> n equals a,t,g, or c 
<400> 57 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 • 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2389 



=s s~ :™ ;~ ssss.ssss 



60 
120 



3 
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tctttaaatc 
tgtaagttta 
gcgtttgcaa 
tctcatcagc 
tgaatcacta 
tttcttacac 
gat.cttt.taa 
gtc ccttcta 
gcccatatct 
gcacactaac 
cagcaaagag 
tacagaggta 
ttttctctga 
cttgccattt 
tggtggctca 



catataaata aagcacttat tggatttata ctgaggttga attaaagaag 
tttttagcat cgtgagaagt gtctcactta aggtagtttt taatctggtt 
tgaaacaata ttagacagtt ttataattga tttctttctt tttcctacca 
aagtcccttc agctctttca aaataaaccc tgaatctgat cattgtggtc 
ttatattttg ccagaactgc tacaatagcc 'tccaaattct tttttcctct 
tcaattaatg aaaattttac cttacccaag taaaatcagc tatgcccagt 
agacmaatca gattaacatt cacctgctga aaacccttca gtgaatttct 
gaataawwtc taaagtcttt attgtggcct ccaatgctct atctagtctg 
atctctaact gtatctttga tcaatctcta tcttaatcat tgtgttccag 
catctcgcta ttccttgaat agcatatttc tgtctggaat ggtcaactaa 
gacagtgtgg ttggatagga atgagagagg gaggaagagg gtgatgaggt 
attaggggaa agattatatg gtcttatagn ccgtagtagt acttttagat 
aaaaatagag agccatttta gggttttgaa caaaggactg atatcttcca 
aaaaggatca ttctggctgt tgcattaaga atgactatag aggctgggag 
cacctgtagt cccagcactc tgggaggcca aggcgggcag atca 



180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1014 



<210> 58 

<211> 928 

<212> DNA 

<213> Homo sapiens 

<400> 58 

gggcttctcc acctacgtgt gcctggtgct gctggtggcc aacattttgc ggatactctt 60 

ctggtttgga aggcgctttg agtccccgct gctgtggcag agcgccatca tgatcctgac 120 

catgctgctg atgctgaagc tgtgcaccga ggtccgtgtg gccaacgagc tcaacgccag 180 

gcgccgctcc tttacagact tcgaccccca ccacttctgg cagtggagca gcttctcgga 240 

ctacgtgcag tgcgtcctgg ccttcacggg cgtggcgggc tacatcacct acctgtccat 300 

tgactccgcc ctgtttgtgg agaccctggg cttcctggct gtgctgaccg aagccatgct 360 

gggtgtgccc cagctttacc gcaaccaccg ccaccagtcc _ acggagggca tgagcatcaa 420 

gatggtgctc atgtggacca gtggtgacgc cttcaagacg gcctacttcc tgctgaaggg 480 

tgcccctctg cagttctccg tgtgcggccn gctgcaggtg ctggtggacc tggccatcct 540 

ggggcaggcc tacgccttcg cccgccaccc ccagaagccg gcgccccacg ccgtgcaccc 600 

cactggcacc aaggccctct gacagtgggg aggacgagga tgtgggaccg ccagccgcgg 660 

gcactggtgg gccctgacct ccccgcgggg agggtgggtg ccgtggcccc tgcaggtgtg • 720 

gcagagatgg ggcacgggca ttggggtctc catcagcctc tgtggggtgt ctcagggtgg 780 

gcagtggggg tggggctggg acgctgtttg tgctcagcgg ggacagccag ggttgatctg 840 

gccccgaggg ttttggatgt ttttaggatg acataaaaag caagtgrtttt ccccaaaaaa 900' 

aaaaaaaaaa aaaaaaaaaa aaaaaaaa 92 8 



<210> 59 

<211> 824 

<212> DNA 

<213> Homo sapiens 

<400> 59 

aggggagaga cttagttaca caaagtctta aaatattcct tgattgtgct gtgtcaaagc 60 

atcagaatgg gacaaagctg attctggaga aaggatgtac ttgctgccct tcagagcctg 12 0 

agctccaccc atgctggata agtcagaatg ctggcactgg aagggccctt aatggacagc 180 

tcgtccaact ccctcatctt acagatggga gaaactgagg tccggagaaa ctgaggccca 240 

gattaggagc aagacttgca tgcctagatc cttctttgtg tgcctcttcc ctactgcaag 300 

ctgagaccca ggtcccctgg tttggctggt cgtggctgct tgtaaagtga aggtgcttct 360 

gcgactgaat gactccaaca atgtccaatc cctaatcctt tcctcaccaa agaagatggc 420 

ccttggggac agcagcactt gctgagcagg agcatgagtc aggtgaccac cccattccag 480 
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tttgctcagg actcgccctg ttttagcact gaaagtctca cagcggctgg 
tcacgcctat aatcccagca cttgggaagg ccgaggccgg tggatcacct 
gttcaagacc agcctggcca acatggcaaa accccgtttc tactaaaaat 
gctgggcgta ttggcagatg cctgtaatcc cagctactcg ggaggctgag 
cacttgaact tgggaggcag aggttgcagt gagccgagat tgagccactg 
tgggcaacag cacaagactc tgtctcaaaa aaaaaaaaaa aaaa 



gcatggtggc 
gaggtcagga 
acaaaaatta 
gcaggagaat 
cactccagcc 



540 
600 
660 
720 
780 
824 



<210> 60 

<211> 808 

<212> DNA 

<213> Homo sapiens 



<400> 60 

agtccacgtc 

cggtcatatt 

gagctgattt 

cattcgccat 

ttacgccagc 

ttttcccagt 

ggcgaattgg 

aataaaatat 

gaactgctct . 

gggacacccc 

tgggggagtg 

ttgatggtgg 

gacggaccga 

tccccagtgt 



ctttaatagt 
cttttgattt 
aacaaaaat t 
tcaggctgcg 
tggcgaaagg 
cacgacgttg 
gtaccgggcc 
ttattgatct 
.gaagttcagt 
gggtggggag 
caggatgggg 
gtgcacccag 
tggatgaatg 

ggggtggtt't 



ggactcttgt 
ataagggatt 
taacgcgaat 
caactgttgg 
gggatgtgct 
taaaacgacg 
ccccctcgtg 
atcacagcga 
ggaccgaggg 
gagatgcctg 
gtggaggcag 
ccagctagtg 
gacggatggg 
ctcgtgcc 



tccaaactgg 

ttgccgattt 

tttagcaaaa 

gaagggcgat 

gcaaggcgat 

gccagtgaat 

tttttttttt 

gacacaaaaa 

agggatgggg 

gcaccccagt 

ggcacaggcg 

gtgccgggcg 

cggatggatt 



agcaacactc 
cggcctattg 
tattaacgct 
cggtgcgggc 
taagttgggt 
tgtaacacga 
tttttttttc 
gatgggcggg 
ggtatacagt 
ctgcacagcc 
gccatgacag 
gtcaactggg 
ctacaagggc 



aaccctatct 

gttaaaaaat 

tacaatttgc 

ctcttcgcta 

aacgccaggg 

ctcactatag 

caggacaaaa 

gcaggaatgg 

actgcatgtg 

ccgcacgccc 

gtcaaccagg 

gacatggatg 

aaggtggcta 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
808 



<210> 61 

<211> 22 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (22) 

<223> Xaa ecruals stop translation 
<400> 61 

Met Leu Arg Thr Asp Leu lie Lys Leu Ser Trp Tyr Leu Arg His Phe 
1 5 io 15 

Leu Lys Gly Cys lie Xaa 
20 



<210> 62 

<211> 23 

<212> PRT 

<213>. Homo sapiens 



<220> 

<221> SITE 
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<222> (23) 

<223> Xaa equals stop translation 
<400> 62 

Met Val Thr Asn Tyr Arg Ser Gin Leu Ser Phe Leu Gin Ser Leu Pro 
1 5 10 15 

Gin Phe Tyr Thr Phe Cys Xaa 
20 



<210> 63 
<211> 88 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (88) 

<223> Xaa equals stop translation 
<400> 63 

Met Tyr lie Ala His His Leu Leu Thr Leu Gly His Gin Phe Arg Leu 
1 5 10 15 

Arg Leu Ala Pro lie Leu Cys Asp Gly Thr Ala Thr Phe Val Asp Leu 
20 25 30 

Val Pro Gly 
35 

Arg Ala Gin 
50 

Phe Gin lie Trp Thr Met Lys Arg lie lie Leu Gin Gin Val Lys Gin 
65 70 75 -80 

Ser Gly Arg Tyr Cys Thr Asn Xaa 
85 ■ 



Phe Arg Arg Leu Gly Thr Glu Cys Phe Leu Ala Gin Met 
40 45 

Lys Val Asn Phe Trp Lys Asp Tyr Gin Val Leu Gly Thr 
55 60 



<210> 64 

<211> 46 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (46) 

<223> Xaa equals stop translation 
<400> 64 

Phe Asn Phe Aso Val lie Leu Leu Leu Val lie Phe Ala Phe Val Ser 
1*5 10 15 
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Cys Thr Phe Val Ser Tyr Pro He Met Cys He He Tyr He Tyr Met 
20 25 30 

His He His Thr His He Tyr He Tyr Asn Arg Tyr He Xaa 

35 40 45 



<210> 65 

<211> 35 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 

<222> (35) 

<223> Xaa equals stop translation 

<400> 65 

Met Asn He Thr Ser His Gin Pro Pro His His Asn Phe Met Leu Leu 
1 5 10 15 

Leu Asp He He Phe Val Leu Ala Trp He Leu Met Leu Leu Thr Asn 
20 25 30, 

He Ser Xaa 
35 



<210> 66 

<211> 93 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (93) 

<223> Xaa equals stop translation 
<400> 66 

Met Pro Phe Gin Phe Pro Lys Lys Ala Arg Leu Val Pro Leu Leu Gly 
1 5 10 15 

Leu Cys Leu Glu Tyr Ser Gin Thr Leu Ser Arg Ala Pro Ala Trp Met 
20 25 30 

Ser Val Ser Arg Gly Pro Pro His Ser Thr Trp He Lys Ala Gly Leu 
35 40 45 

Pro Gly Ala Leu His His Thr Pro Phe Pro Pro Ser Ala Cys Leu Ala 
50 55 60 

Arg Pro Ala Arg Ser Phe His Asp Gly Arg Ala Trp Pro Leu Leu His 
65 70 75 SO 



Ala Met Gin Ala Trp Pro Leu Pro Thr Thr Gly Pro Xaa 
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<210> 67 

<211> 81 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (81) 

<223> Xaa equals stop translation - 
<400> 67 

He Gly His He Met Leu Leu Val Phe Pro Lys Cys Leu Val He Phe . 
15 10 15 

Tyr Cys Ser Phe Asn Tyr Arg Leu His Phe Phe Val Cys Leu Phe Leu 
20 25 30 

Leu Ser Ser Gin Met Leu Pro Asn Met Ala Ala Ser Asn Pro Glu Phe 
35 40 45 

Asn Pro Gly Thr He Leu Gin Thr Ala Gin Phe Ser Ser Glu Trp Ala 
50 55 60 

He Cys He Pro Thr His Gin Ser Tyr Tyr Leu Lys Asn Tyr He Phe 
65 70 75 80 

Xaa 



<210> 68 

<211> 46 

<212> PRT 

<213> Homo sapiens 

<220> 
<221> SITE 
<222> (46) 

<223> Xaa equals stop translation 
<400> 68 

Phe Asn Phe Asp Val He Leu Leu Leu Val He Phe Ala Phe Val Ser 
15 10 15 

Cys Thr Phe Val Ser Tyr Pro He Met Cys He He Tyr He Tyr Met 
20 25 30 

His He His Thr" His He Tyr lie Tyr Asn Arg Tyr He Xaa 
35 40 45 



<210> 69 
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<211> 36 

,<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 

<222> (36) 

<223> Xaa equals stop translation 

<400> 69 

Met Phe Phe Glu lie His Pro Leu Leu Thr Phe Cys Thr lie Cys Phe 
1 5 -10 15 

He He Cys Thr Leu Cys Val Gly Gly Leu Cys Val Gin Tyr Ala He 
20 25 30 

Gly Phe Ser Xaa 
35 



<210> 70 

<211> 35 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 

<222> (35) 

<223> Xaa equals stop translation 

<400> 70 

Met Trp Arg Trp Lys Ala Val Thr Leu Met He Leu Thr Leu Ser Arg 
1 5 10 15 

Ser Arg Leu Met Cys Ala Phe Val Ser Trp Phe Leu Thr Lys Lys Phe 
■ 20 25 30 

Lys Arg Xaa 
35 



<210> 71 
<211> 67 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (67) 

<223> Xaa equals stop translation 
<400>- 71 

Met Gly P-o Arg Leu Cys Pro Val Leu Gly Ser Ala Cys Pro Ala Ser 
1 5 10 15 
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Thr Leu Cys TrD Leu Leu Leu Ala Ser Tyr Trp Val Leu Pro Cys Arg 
20 25 30 

Asp Lys His Thr Gly Pro Glu Lys Leu Gly Arg His Glu Gin Val Ala 
35 40 45 

Gly Pro Ser Trp Thr Ser Phe Val Ser Asp Pro Thr lie lie Gin Gly 
50 55 60 

Pro lie Xaa 
65 



<210> 72 
<211> 49 
<212>' PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (36) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (49) 

<223> Xaa equals stop translation 
<400> 72 

Met Phe Leu Leu Ser Leu Leu Leu Lys Met lie His ..Phe lie Ala Asn 
15 10 15 

Ser Phe Leu Ser Ser lie Ser Ser Phe Leu Ser Val Cys His Ser Asp 
20 25 30 

Leu Cys Tyr Xaa Ser Tyr Leu Val Ala He Leu Lys Val Phe Lys Met 
35 40 . 45 

Xaa 



<210> 73 
<211> 73 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (73) 

<223> Xaa equals stop translation 
<400> 73 

Met Leu Leu Ser He Ala He Trp Val Ala Trp He Thr Leu Leu Met 
15 10 15 
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Leu Pro Asp Phe Asp Arg Ser Gly Met Thr Pro Ser Ser Ala Pro Pro 
20 25 30 

Trp Leu Pro Met Ala Gly Cys Ser Cys Trp ' Leu Met Leu Val Pro Ser 
35 40 45 

Phe Gly Cys Ser Gin Ser Asn Glu Thr Pro Trp He He Leu Leu Arg 
50 55 60 

Met Leu Ser Val Asn Leu Asn Ser Xaa 
65 70 



<210> 74 
<211> 10 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (10) 

<223> Xaa equals stop translation 
<400> 74 

Met Lys Ser Pro Glu Tyr His Tyr Gly Xaa 
1 5 io 



<210> 75 
<211> 19 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (19) 

<223> Xaa equals stop translation 
<400> 75 

Met Cys Leu Cys Val Cys Val Cys Val Cys Ala Arg Ala Cys Ala Leu 
15 10 15 

Val Ala Xaa 



<210> 76 
<211> 60 
<212> PRT 

<2 13> Homo sapiens 
<220> 

<221> SITE 
<222> (60) 
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<223> Xaa equals scop translation 
<400> 76 

Met Leu Thr Gin Pro Leu Leu Leu Ser Leu Leu Leu Tyr Cys Ala Cys 
! 5 10 15 

Arg Leu Val Leu Leu Pro Val Ser Leu Lys Thr Gin Pro Glu Val Gly 
20 25 30 

Trp Leu Cys Val His Asn Phe Asn Phe Thr Cys Gly Ala Glu Ser Leu 
35 40 45 

Cys Cys lie Ser Leu Cys Lys Ser Thr He Cys Xaa 
50 55 60 



<210> 77 

<211> 13 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (13) 

<223> Xaa equals stop translation 

<400> 77 . _ 

Lys He Leu He Val Leu Leu Trp Leu Val Leu Gin Xaa 
15 10 



<210> 78 

<211> 40 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (40) 

<223> Xaa equals stop translation 
<400> 78 

Met Val Phe He Phe Leu Leu Ser He Leu Phe Val Ser Ala Leu Val 
1 5 10 15 

Phe He Thr Ser Phe Leu Leu Leu Ala Leu Asp Leu Ala Cys Ser Ser 
20 25 30 

Leu Phe Arg Phe Leu Val Val Xaa 
35 40 



<210> 79 
<211> 34 
<212> PRT 
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<213> Homo sapiens 
<220> 

<221> SITE 
<222>- (34) 

<223> Xaa equals stop translation 
<400> 79 

Met Arg Ser Trp He Asp Phe Val Ser He Tyr Ser Ser Ala Leu Cys 

5 10 15 

He Pro Trp Phe Leu His Pro Trp He Gin Pro Thr Lys Ala Arg Lys 
20 25 30 

Tyr Xaa 



<210> 80 

<211> 37 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (37) 

<223> Xaa equals stop translation 
<400> 80 t 

Met lyr Trp Val He Ala Gly Thr Thr Phe Thr Ser Leu Leu Cys Leu 
5 10 15 

He Gin Phe He Ser Leu Val Cys Ala Leu Leu Lys Tyr Leu Cys Leu 
20 25 3 0 

Asn Phe Cys He Xaa 
35 



<210> 81 

<211> 70 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (70) 

<223> Xaa equals stop translation 
<400> 81 

Met Gly Arg Trp Pro Gly Thr Ala Gly Ser Leu Thr. Leu Thr Tr= Leu 
5 10 15 

Arg Val Glu lie Trp Leu Val Pro Trp Ser Gly Thr Cys His Ser P^o 
20 25 30 
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Asn Pro Lys Gin Ser Arg Val Trp Ala Gin Asp Cys Pro Leu Pro Phe 
35 40 - 45 

Glu Thr Pro Ser Leu Val Pro Ala Ser Lys Thr Asn Arg Glu Ala Thr 
50 55 60 

Leu Val Ala Gly Ser Xaa 
65 70 



<210> 82 
<211> 51 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (51) 

<223> Xaa equals stop translation 



<400> 82 

Met Gly Ala Trp 
1 

Leu Ala Ala Trp 
20 

Pro Ser Ser Ser 
35 



Pro Pro Cys Pro 
5 

Cys Val Ala Cys 

Thr His Cys Ala 
40 



Ala Arg Ser Ser 
10 

Cys Trp Ser Ser 
25 

Arg Arg Asn Thr 



Arg Arg Arg Ser 
15 

Arg Trp Ala Ala 
30 

Gly Pro Ser Arg 
45 



Pro Arg Xaa 
50 



<210> 83 
<211> 39 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (39) 

<223> Xaa equals stop translation 



<400> 83 
Met Asn Leu Lys 
1 

Ser Ser Arg Ser 
20 

Lys Ser Gly Trp 
35 



lie Leu Thr Cys 
5 

Ala Glu Pro lie 
Arg Ser Xaa 



Phe Leu Val Ser 
10 

Met Leu Lys lie 



Tyr Thr Phe Pro 
15 

lie lie He Lys 
30 
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<210> 84 

<211> 65 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (65) 

<223> Xaa equals stop translation 

»:pJ 4 s.r Ph . sl Lys ^ Leu Ph . Ile Leu vai ^ ^ 

10 15 



»- *,„ Trp v,j Phe v,, Fh . Ph . sla Ile ph> ^ 

25 30 
L~ A,p S« A „ Lm Le „ ,„ ^ ^ ^ ^ 

40 45 

tv, s« w Ssp cy « Lau „. L>u ^ n> ^ ^ L ^ 



60 

Xaa 
65 



<210> 85 

<211> 30 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (30) 

<223> Xaa equals stop translation 
<400> 85 



- t Pro ^ Pro G1 ser H±s ^ ^ ^ ^ g l ^ L ^ 

Pro Arg Pro Ala L£U Leu ^ 



25 30 



<210> 86 

<211> 41 

<212> PRT 

<213> Homo sapiens 

<220>. 
221> SITE 
222> (41) 

223> Xaa equals stop translati 
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<400> 36 
Met Ser His Phe 
1 

Leu Trp Glu Leu 
20 

Phe Gin Phe Phe 
35 



His Ser Gin Asn 
5 

Leu Leu Ser Ala 



Gin Leu Leu Ser 
40 



Gin Met Tyr Leu 
10 

Gly lie Leu Lys 
25 

Xaa 



Phe Ser Ala Phe 
15 

Pro Asn lie His 
30 



<210> 87 
<211> 48 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (48) 

<223> Xaa equals stop translation 
<400> 87 

Met Arg Gin Arg Gin Ser His Tyr Cys Ser Val Leu Phe Leu Ser Val 
15 10 15 

Asn Tyr Leu Gly Gly Thr Phe Pro Val Tyr Gin Lys Ser Arg Asn Leu 
20 25 30 

Gin Arg Asp Lys He Gin Glu Thr Phe Ala Gin Lys Arg He Lys Xaa 
35 40 45 



<210> 88 
<211> 28 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (28) 

<223> Xaa equals stop translation 
<400> 88 

Pro Ala Pro His Leu Pro Arg Leu Thr Leu Pro Cys Gin Val Val Trp 
! 5 10 15 

Gly Pro Arg Cys Trp Gly Gly Glu Ser Gly Ser Xaa 
20 25 



<210> 89 
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<211> 36 
<212> PRT 

<213> Homo sapiens 



<220> 

<221> SITE 
<222> (36) 

<223> Xaa equals stop translation 



<400> 89 

Met Thr Ser Leu Leu Gin Asn Cys 
1 S 

Tyr Met Thr Phe Asn Phe Phe Phe 
20 



Val He Phe Val Lys Val Val Gin 
10 15 

Phe Phe Phe Phe Phe Phe Phe Phe 
25 30 



Phe Phe Trp Xaa 
35 



<210> 90 

<211> 153 

<212> PRT 

<213> Homo sapiens 



<220> 

<221> SITE 
<222> (153) 

<223> Xaa equals stop translation 

Met°Glu°Phe Leu Gly Pro Cys Gly Leu Arg Leu Val Glu Ser Arg Leu 
1 5 10 15 

Leu Val Pro Tyr Trp Leu Leu Val Leu Leu Ala Ala Leu Asn Ala Leu 
20 25 30 

Leu Gin Trp Leu Leu Arg Pro Leu Phe Leu Tyr Ala Pro Leu Leu Asn 
35 40 45 

Pro Tyr Thr Leu Ala Val Ala Ser Thr Thr Phe Thr Val Ser Thr Asp 
50 55 60 

Lys Ala His Ala Thr Ser Ala Thr Tyr Pro Cys Ser Leu Gly Arg Thr 
65 70 -75 80 

Ala Gly Pro Ala Pro Ser Ala Gly Cys Arg Pro Trp Arg Ala Gin Pro 
85 90 95 

Gly Asp Val Glu Leu Gly Pro Gly Ala Arg Cys Val Ala Arg Pro Ser 
100 105 HO 

He Gin Val Gin Gly Pro Leu Ala Leu Gly Ala Glu Gly Leu Val Leu 
H5 120 125 
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His Gin Leu Ala Cys Leu Ala Ala Pro Arg Ala Ser Lys Pro Arg Ala 
130 135 140 

Ala Ser' Leu His Pro His Ala Ser Xaa 

145 * 150 



<210> 91 
<211> 29 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (29) 

<223> Xaa ecjuals stop translation 
<400> 91 

Met Leu Leu Asp Ala Pro Ala lie lie Phe Leu Leu Val Ala Phe Pro 
1 5 10 15 

Asn Tyr Phe His Lys Asn Tyr Phe Ser Tyr Tyr Met Xaa 
20 25 



<210> 92 
<211> 43 
<212> PRT 

<213> Homo sapiens 
<400> 92 

Met Tyr Leu Phe Arg Trp Phe Phe 
1 5 

He Ser Cys Phe Cys He Tiir Val 
20 

Gin Phe Ala Phe Leu Lys Lys Lys 

35 40 



Val Val Thr Tyr Phe He Val Leu 
10 15 

Pro He Ala Asn Lys Ser Leu Gly 
25 30 

Lys Lys Lys 



<210> 93 
<211> 36 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> {36} 

<223> Xaa equals stop translation 
<400>. 9 3 

His Ser Cvs Gly Pro Aso Thr Cys Val Cys Pro Ser Pro Val Ser 
1*5 1° 15 



BNSDOCIO: <WO _005&ftS6A1 J_> 



WO 00/58496 



43 



PCT/USOO/07722 



Cys Leu Pro Val Pro Leu Ala Ala Leu Met Val Thr Pro Lys Gly Ser 
20 25 30 

Asn Pro Cys Xaa 
35 



<210> 94 

<211> 46 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (46) 

<223> Xaa equals stop translation 



<400> 94 

Met Leu Leu .Leu Ser Phe His Ser 
1 5 

lie Leu Leu Cys Val His Leu lie 
20 

Asn Leu Phe Thr Tyr Arg Thr Met 
35 40 



Leu Leu Tyr Phe Gly Asp Leu Phe 
10 15 

Leu Gin Cys Val Ser Thr Thr Phe 
25 30 

Gin Glu Phe Leu Trp Xaa 
45 



<210> 95 

<211> 36 

<212> PRT 

<213> Homo sapiens 



<220> 

<221> SITE ■ 
<222> (36) 

<223> Xaa equals stop translation 



<400> 95 

Met Cys- Leu Leu Trp Ser Trp Leu 
1 5 

Val Phe lie Phe His Tyr Lys Asn 
20 

Gin Glu Phe Xaa 
35 



Trp Val Gin Pro Thr Leu Arg Cys 
10 is 

Tyr Lys Gin Leu Phe lie Ser Arg 
25 30 



<210> 96 

<211> 14 

<212> PRT 

<213> Homo sapiens 



<220> 
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<221> SITE 
<222> (14) 

<223> Xaa equals stop translation 
<400> 95 

Met Leu Pro Gly Val Leu Trp Tyr Leu Ala Arg Cys Arg Xaa 
1 5 10 



<210> 97 

<211> 44 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (44) 

<223> Xaa equals stop translation 
<400> 97 

Met Ser lie Lys Cys Leu His Lys Thr Leu Gin Val Leu Tyr Phe Met 
1 5 10 15 

Arg Phe Leu Leu Leu He Lys Ala Thr Lys Met Asn Gly Lys Phe He 
20 25 30 

Leu He Lys Ser Thr Thr Trp Glu Glu Val Arg Xaa 
35 40 



<210> 98 
<211> 50 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (50) 

<223> Xaa equals stop translation 
<400> 98 

Met Thr Thr Cys Lys Glu Leu Cys Pro Trp Asn Phe Val Trp Phe Phe 
15 10 " 

Phe Val Phe Asp Leu Leu Gly Arg Met Ser Asn He Tyr Lys Ser Arg 
20 25 30 

Leu Asn Ser Glu Met Asn He Gin He Ser He He Gin Arg Leu Leu 
35 40 45 

Leu Xaa 
.50 



<210> 99 
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<211> 40 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (40) 

<223> Xaa equals stop translation 
<400> 99 

Met Arg Met Leu Arg Glu lie Val Gly Cys Leu Glu Phe His Tyr lie 
1 5 -10 15 

Phe Cys Phe Tyr Phe Leu lie Pro Arg Cys Phe Leu Lys Tyr Ser Asp 
20 25 30 

Lys Tyr Leu Ser Tyr lie Asp Xaa 
35 40 



<210> 100 

<211> 24 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (24) 

<223> Xaa equals stop translation 
<400> 100 

Met His Leu lie lie Phe- Phe lie lie Leu Cys Thr Asn Ser Ala Cys 
1 5 10 15 

Asn Asn Gin Phe Thr Trp Lys Xaa 
20 



<210> 101 

<211> 32 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (32) 

<223> Xaa equals stop translation 
<400> 101 

Met Val His Pro Leu Val Ala Leu Trp Pro Trp Ala Ser Phe Phe Asn 
15 10 15 



Phe Leu He Tyr Thr Val Asn Ser Thr Tyr He He Gly Leu Val Xaa 
20 25 30 
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<210> 102 
<211> 32 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (32) 

<223> Xaa equals stop translation 
<400> 102 

Met Pro Ala Cys Phe Val Ser Phe Ser Val Phe Phe Cys Ala Thr Val 
1 5 • 10 15 

Pro Cys Ala Gly Ser Met Pro Ala Ser Trp His His Leu Gin Cys Xaa 
20 25 30 



<210> 103 
<211> 36 
<212> PRT 

<213> Homo sapiens 

<220> 

' <221> SITE 

<222> (36) 

<223> Xaa equals stop translation 

<400> 103 

Met Tyr Val Cys Val Trp Leu He Phe Thr Ser Lys ■ Phe Leu Arg Phe 
1 5 10-15 

Met Leu Leu Cys Val Ser Glu Val Ser Phe Tyr Leu Leu Leu Ser Ser 
20 25 30 

lie His Leu Xaa 
35 



<210> 104 
<211> 100 
<212> PRT 

< 2 1 3 > Homo s ap i ens 
<220> 

<221> SITE 
<222> (100) 

<223> Xaa equals scop translation 
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<400> 104 
Phe His Pro Phe 
1 

lie Tyr His Arg 
20 

Asp Ser Leu Cys 
35 

Leu Leu Ser Val 
50 

Cys He Cys Ser 
65 

Phe Phe Trp He 



Leu lie Tyr Xaa 
100 



Thr Phe Tyr Val 
5 

Gin His lie Val 



Leu Leu He Asp 
40 

Trp Leu Gly Leu 
55 

Met Tyr. Ala Leu 
70 

Thr Val Phe Phe 
85 



Phe Val Cys Leu 
10 

Gly Ser Cys Phe 
25 

Val Trp Val His 



Ser Leu Ser Ser 
60 

Phe Pro Phe Leu 
75 

Asn Asp Ser He 
90 



Cys Leu Lys Cys 
15 

Phe He Gin Phe 
30 

Leu His Leu Met 
45 

Cys Tyr Leu Phe 



Pro Phe Ser Ala 
80 

Val Phe Ser Ser 
95 



<210> 105 

<211> 48 

<212> PRT 

<213> Homo sapiens 

<220> 
<221> SITE 
<222> (48) 

<223> Xaa equals stop translation 
<400> 105 

Met Arg He Tyr Leu' Met Leu Val Leu Val Tyr Cys Glu Leu Asn He 
1 5 ' 10 15 

Thr Ala Leu Glu Pro Lys Arg Arg Cys Leu Arg His Gly Leu Leu Leu 
20 25 30 

Leu Cys Ser Phe Gin Gly Ala Pro Val He Pro Ala Val Ser Thr Xaa 
35 40 45 



<210> 106 
<211> 41 
<212> PRT 
<213>-Homo sapiens 



<220> 
<221> SITE 



WO 00/58496 PCT/US00/07722 

48 



<222> (41). 

<223> Xaa equals stop translation 
<400> 106 

Met Thr Gly His Ser Pro Ser Pro lie Tyr Leu Val Leu Ala Trp Gly 
1 5 "10 15 

Val Thr Ala Ala Ala Thr Thr Leu Thr Gly Pro Val Leu Ser A.rg Tyr 
20 25 30 

Asn Leu Ala Thr Pro Trp Asn Ser Xaa 
35 40 



<210> 107 

<211> 41 

<212> PRT 

<213> Homo sapiens 



<220> 

<221> SITE 
<222> (41) 

<223> Xaa equals stop translation 



<400> 107 
lie Asp Phe Phe 
1 

Ser Phe Lys lie 
20 

Tyr lie Leu Pro 
35 



Leu Phe Pro Thr 
5 

Asn Pro Glu Ser 



Glu Leu ■ Leu Gin 
40 



lie Ser Ser Ala 
10 

Asp His Cys* Gly 
25 

Xaa 



Ser Pro Phe Ser 
15 

Leu Asn His Tyr 
30 



<210> 108'. 

<211> 171 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (171) 

<223> Xaa equals stop translation 
<400> 108 

Met lie Leu Thr Met Leu Leu Met Leu Lys Leu Cys Thr Glu" Val Arg 
15 10 15 

Val Ala Asn Glu Leu Asn Ala Arg Arg Arg Ser Phe Thr Asp Phe Asp 
20 25 30 

Pro His His Phe Trp Gin Trp Ser Ser Phe Ser Asp Tyr Val Gin Cys 
75 40 45 



3NSOOCID: <WO__OQ5&4QSA1_I_> 



WO 00/58496 



49 



PCT/USOO/07722 



_ -j- -i ^ mvir Tvr Leu Ser lie 
v.! L.» Ala H» »r 31V V.1 »» To ^ 

so 

„ p « - - - ~ — ™ l T ?o 

2 M . „.« ... - « - «. To « « - « - - 

85 

M „ r val Leu Met Trp Thr Ser Gly 
S er Thr Glu Gly «et Ser He Lys Met 

100 

rl ,, ii a pro Leu Gin 
« U , P*. .V, ~ M. ^ - - - -» ™ S 

PM s« - c y5 «, ~ - - - - - l?0 " e L " 

Gly Z - - - - - « - p - s Lys fto A1 * pr ° - 

145 

mv, r-w Thr Lys Ala Leu Xaa 
Ala Val His Pro Thr Gly Thr Ly ^ 
165 



<210> 109 

<211> 15 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 

lllll ^ equals stop translation 

<40 0> 109 Leu Ala Gly Arg Gly Cys Leu Xaa 

Leu Arg Pro Arg Ser Pro ^xy ^ 



<210> HO 

<211> 33 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 

; 2 2 S "=» «».l.cic» 



n. - - - -« ™ c i. Hi - Pto oly TIP °s Gly 
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50 



20 25 30 



Xaa 



<210> 111 
<211> 367 
<212> PRT 
<213> Homo sapiens 

<400> 111 

Asn Glu Tyr Val" Leu Ser Thr Lys Asn Thr Gin Met Val Ser Ser Asn 
1 5 10 15 

He He Thr Pro He Ser Leu Asp Asp Val Pro Pro Arg He Ala Arg 
20 25 30 

Ala Met Glu Asn Glu Glu Tyr Trp Asp Phe Asp He Phe Glu Leu Glu 
35 40 45 

Ala Ala Thr His Asn Arg Pro Leu He Tyr Leu Gly Leu Lys Met Phe 
50 55 60 

Ala Arg Phe Gly He Cys Glu Phe Leu His Cys Ser Glu Ser Thr Leu 
65 70 75 80- 

Arg Ser Trp Leu Gin He He Glu Ala Asn Tyr His Ser Ser Asn Pro 
85 90 95 

Tyr His Asn Ser Thr His Ser Ala Asp Val Leu His Ala Thr Ala Tyr 
100 105 HO 

Phe Leu Ser Lys Glu Arg He Lys Glu Thr Leu Asp Pro He Asp Glu 
115 120 125 

Val Ala Ala Leu He Ala Ala Thr He His Asp Val Asp His Pro Gly 
130 135 140 

Arg Thr Asn Ser Phe Leu Cys Asn Ala Gly Ser Glu Leu Ala He Leu 
145 150 155 160 

Tyr Asn Asp Thr Ala Val Leu Glu Ser His His Ala Ala Leu Ala Phe 
165 " 170 175 

Gin Leu Thr Thr Gly Asp Asp Lys Cys Asn He Phe Lys Asn Met Glu 
180 185 190 

Arg Asn Asp Tyr Arg Thr Leu Arg Gin Gly He He Asp Met Val Leu 
195 200 205 

Ala Thr Glu Met Thr Lys His Phe Glu His Val Asn Lys Phe Val Asn 
210 215 220 



Ser He Asn Lys Pro Leu 



Ala Thr Leu Glu Glu Asn Gly Glu Thr Asp 
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225 

Lys Asn Gin Glu 



Thr Leu lie Lys 
260 

Cys Arg Pro Leu 
275 

Glu Tyr Phe Ser 
290 

Val Met Pro Val 
305 

lie Ser Phe lie 



Ala Phe Val Asp 
340 

Lys Tyr Trp Lys 
355 



230 

Val lie Asn Thr 
245 

Arg Met Leu lie 



Gin Tyr Cys lie 
280 

Gin Thr Asp Glu 
295 

Phe Asp Arg Asn 
310 

Asp Tyr Phe lie 
325 

Leu Pro Asp Leu 



Gly Leu Asp Glu 
360 



235 

Met Leu Arg Thr 
250 

Lys Cys Ala Asp 
265 

Glu Trp Ala Ala 



Glu Lys Gin Gin 
300 

Thr Cys Ser lie 
315 

Thr Asp Met Phe 
330 

Met Gin His Leu 
345 

Met Lys Leu Arg 



240 

Pro Glu Asn Arg 
255 

Val Ser Asn Pro 
270 

Arg lie Ser Glu 
285 

Gly Leu Pro Val 



Pro Lys Ser Gin 
320 

Asp Ala Trp Asp 
335 

Asp Asn Asn Phe 
350 * 

Asn Leu Arg 
365 



<210> 112 
<211> 367 
<212> PRT 
<213> Homo sapiens 

<400> 112 

Asp Glu Tyr Val Leu Ser Thr Lys Asn Thr Gin Met Val Ser Ser Asn 
15 10 15 

lie lie Thr Pro lie Ser Leu Asp Asp Val Pro Pro Arg lie Ala Arg 
20 " 25 30 

Ala Met Glu Asn Glu Glu Tyr Trp Asp Phe Asp lie Phe Glu Leu Glu 
35 40 45 

Ala Ala Thr His Asn Arg Pro Leu lie Tyr Leu Gly Leu Lys Met Phe 
50 55 60 



Ala Arg Phe Gly lie Cys Glu Phe 
65 70 

Arg Ser Trp Leu Gin lie lie Glu 
85 - 

Tyr His Asn Ser Thr His Ser Ala 
100 



Leu His Cys Ser Glu Ser Thr Leu 

75 80 

Ala Asn Tyr His Ser Ser Asn Pro 

. 90 95 

Asp Val Leu His Ala Thr Ala Tyr 

105 110 



Phe Leu Ser Lys Glu Arg lie Lys Glu Thr Leu Asp Pro lie Asp Glu 



WO 00/58496 



PCT/USOO/07722 



115 



52 



120 125 



Val Ala Ala Leu lie Ala Ala Thr He His Asp Val Asp His Pro Gly 
130 135 140 .. 

Arc? Thr Asn Ser Phe Leu Cys Asn Ala Gly Ser Glu Leu Ala He Leu 
145 150 155 160 

Tvr Asn Asp Thr Ala Val Leu Glu Ser His His Ala Ala Leu Ala Phe 
165 170 175 

Gin Leu Thr Thr Gly Asp Asp Lys Cys Asn He Phe Lys Asn Met Glu 
180 185 190 

Arg Asn Aso Tyr Arg Thr Leu Arg Gin Gly He He Asp Met Val Leu 
195 200 205 

Ala Thr Glu Met Thr Lys His Phe Glu His Val Asn Lys Phe Val Asn 
210 215 220 

Ser He Asn Lys Pro Leu Ala Thr Leu Glu Glu Asn Gly Glu Thr Asp 
22 5 230 235 240 

Lys Asn Gin Glu Val He Asn Thr Met Leu Arg Thr Pro Glu Asn Arg 
245 250 255 

Thr Leu He Lys Arg Met Leu He Lys Cys Ala Asp Val Ser Asn Pro 
260 265 270 

Cys Arg Pro Leu Gin Tyr Cys He Glu Trp Ala Ala Arg He Ser Glu 
275 280 285 

Glu Tyr Phe Ser Gin Thr Asp Glu Glu Lys Gin Gin Gly Leu Pro Val 
290 295 300 

Val Met Pro Val Phe Asp Arg Asn Thr Cys Ser He Pro Lys Ser Gin 
305 310 315 320 

He Ser Phe He Asp Tyr Phe He Thr Asp Met Phe Asp Ala Trp Asp 
325 330 335 

Ala Phe Val Asp Leu Pro Asp Leu Met Gin His Leu Asp Asn Asn Phe 
340 345 350 

Lys Tyr Trp Lys Gly Leu Asp Glu Met Lys Leu Arg Asn Leu Arg 
355 360 365 



<210> 113 

<211> 175 

<212> PRT 

<213> Homo sapiens 



Lys^Gly^-lu Leu Leu Glu Arg Leu Ser Ser Ala Arg Asn Phe Ser Asn 



WO 00/58496 
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10 15 



Me, Asp Asp Glu Glu Asn Tyr Ser Ala Ala Ser Lys Ala Val Arg Gin 

25 30 
Val Leu His Gin Leu Lys Arg Leu Gly lie Val Trp Gin Asp Val Leu 

Pro Val Asn He Tyr Cys Lys Ala Met Gly Thr Leu Leu A S n Thr Ala 



55 



60 



He Ser Glu Val lie Gly Lys 



He Thr Ala Leu Glu Asp XU 



65 7 q _ tj - LU As P He Ser Thr 



75 



80 



Glu Asp Gly Asp Arg- Leu Tyr Ser Leu Cys Lys Thr Val Met Asp Glu 

85 30 95 

Gly Pro Gin Val Phe AIa Pro Leu £er Qlu ^ ^ ^ ^ ^ ^ 

105 110 
Tyr Gin Glu Glu Val Pro Val Tyr Val Pro Lys Trp Met Pro Phe Lys 

120 125 

Cl« Leu Met Met Met Leu Gin Ala Ser . Leu Gin Glu Xle Gly Asp Arg 

ljJ5 140 

Trp Ala Asp Gly Lys Gly Pro Leu Ala Ala Ala Phe Ser Ser Ser Glu 

150 155 

Val Lys" Ala Leu lie Arg Ala Leu Phe Gin Asn Thr Glu Arg Arg 
165 17 ° " 175 



160 



<210> 114 
<211> 175 
<212> PRT 
<213> Homo sapiens 



<400> 114 

Glu ser Glu Leu Leu Glu Arg Leu Ser Ser Ala Arg Asn Phe S 



10 xs 



er Asn 



Met Asp Asp Glu Glu Asn Tyr Ser Ala Ala Ser Lys Ala Val Arg Gin 

25 30 



Val Leu His Gin Leu Lys Arg Leu Gly He Val Trp Gin As. Val Leu 

40 45 

Pro Val Asn He Tyr Cys Lys Ala Met Gly Thr Leu Leu Asn Thr Ala 



^ 60 



He Ser Glu Val He Gly Lys 



He Thr Ala Leu Glu Asp He 



65 70 P Ser Thr 



75 



80 



Glu Asp Gly Asp Arg Leu Tyr Ser Leu Cys Lys Thr Val Met Asp Glu 
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Gly Pro Gin Val 
100 

Tyr Gin Glu Glu 
115 

Glu Leu Met Met 
130 

Trp Ala Asp Gly 
145 

Val Lys Ala Leu 



85 

Phe Ala Pro Leu 



Val Pro Val Tyr 
120 

Met Leu Gin Ala 
135 

Lys Gly Pro Leu 
150 

lie Arg Ala Leu 
1.65 



90 

Ser Glu Glu Ser 
105 

Val Pro Lys Trp 



Ser Leu Gin Glu 
140 

Ala Ala Ala Phe 
155 

Phe Gin Asn Thr 
170 



95 

Lys Asn Lys Lys 
110 

Met Pro Phe Lys 
125 

lie Gly Asp Arg 



Ser Ser Ser Glu 
160 

Glu Arg Arg 
175 



<210> 115 
<211> 113 
<212> PRT 

<213> Homo sapiens 



^s°Leu X Met Glu Leu Ala Tyr Gin Thr Leu Leu Glu Ala Thr Thr Ser 

Ser Asp Gin Cys Ala Val Gin Leu Phe Tyr Ser Val Arg Asn He Phe 
20 25 30 

His Leu Phe His Asp Val Val Pro Thr Tyr His Lys Glu Asn Leu Gin 
35 40 45 



Lys Leu Pro Gin Leu Ala Ala He His 
50 



His Asn Asn Cys Met Tyr He 



55 *° 



Ala His His Leu Leu Thr Leu Gly His Gin Phe Arg Leu Arg Leu Ala 

65 70 75 

Pro He Leu Cys Asp Gly Thr Ala Thr Phe Val Asp Leu Val Pro Gly 
85 



90 95 



Phe Arg Arg Leu Gly Thr Glu Cys Phe Leu Ala Gin Met Arg Ala Gin 



100 



105 H° 



Lys 



<210> 115 
<211> 113 
<212> PRT 

<213> Homo sapiens 
<400> Ho 



nncB^oen I -». 
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Glu Leu Met Glu 
1 

Ser Asp Gin Cys 
20 

His Leu Phe His 
35 

Lys Leu Pro Gin 
50 

Ala His His Leu 
65 

Pro lie Leu Cys 



Phe Arg Arg Leu 
100 

Lys 



Leu Ala Tyr Gin 
5 

Ala Val Gin Leu 



Asp Val Val Pro 
40 

Leu Ala Ala lie 
55 

Leu Thr Leu Gly 
70 

Asp Gly Thr Ala 
85 

Gly Thr Glu Cys 



Thr Leu Leu Glu 
10 

Phe Tyr Ser Val 
25 

Thr Tyr His Lys 



His His Asn Asn 
60 

His Gin Phe Arg 
75 

Thr Phe Val Asp 
90 

Phe Leu Ala Gin 
105 



Ala Thr Thr Ser 
15 

Arg Asn lie Phe 
30 

Glu Asn Leu Gin 
45 

Cys Met Tyr lie 



Leu Arg Leu Ala 
80 

Leu Val Pro Gly 
95 

Met Arg Ala Gin 
110 



<210> 117 

<211> 72 

<212> PRT 

<213> Homo sapiens 

<400>' 117 

Arg Ser Gly Val Gin Asp Tyr Pro Gly Gin His Gly Lys lie Pro Ser 
15 10 15 

Leu Leu Lys lie Gin Glu Leu Ala Gly His Gly Gly Arg Cys Leu Gin 
20 25 30 

Ser Gin Leu Leu Arg Arg Leu Arg Gin Glu Asn His Leu Asn Ser Gly 
35 40 45 

Gly Arg Gly Cys Ser Glu . Pro Lys Ser His Leu Cys lie Pro Ala Trp 
50 55 60 

Val Thr Glu Gly Asp Ser Val Ser 
65 70 



<210> 118 

<211> 72 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 

<222> (32) 
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<223> Xaa equals scop translation 

A^Ser^ly Val Gin Asp Gin Pro Asp Gin His Gly Glu Thx Pro Ser 
1 5 10 15 

Leu Leu Lys He Gin Lys Leu Ala Gly His Gly Gly Ala Cys Leu Xaa 
20 25 30 

Ser Gin Leu Leu Arg Arg Leu Arg Gin Glu Asn Cys Leu Asn Pro Gly 
35 40 45 

Gly Arg Gly Cys Ser Glu Pro Arg Ser Cys His Cys Thr Pro Ala Trp 
50 55 60 

Val Thr Glu Gin Asp Ser Val Ser 
65 -70 



<210> 119 
<211> 72 
<212> PRT 

<213> Homo sapiens 

<400> 119 " 

Arg Ser Gly Val Gin Asp Tyr Pro Gly Gin His Gly Lys He Pro Ser 
1 5 10 15 

Leu Leu Lys He Gin Glu Leu Ala Gly His Gly Gly Arg Cys Leu Gin 
20 25 30 

Ser Gin Leu Leu Arg Arg Leu Arg Gin Glu Asn His Leu Asn Ser Gly 
35 40 45 

Gly Arg Gly Cys Ser Glu Pro Lys Ser His Leu Cys He Pro Ala Trp 
50 55 60 

Val Thr Glu Gly Asp Ser Val Ser 
65 70 



<210> 120 
<211> 72 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (32) 

<223> Xaa equals stop translation 
<400> 120 

Arg Ser Gly Val Gin Asp Gin Pro Asp Gin His Gly Glu Thr Pro Ser 
1 5 10 15 
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- - ». L « u „. G , y u . Gly ciy Aia ^ ^ ^ 

- ..u ir3 ,« u ^ Gln ^ Leu .I Pro Gly 

«y »*. «y c s« „ u ^ ser ^ Hls cy> t " ^ ^ 

S 0 

Val Thr Glu Gin Asp Ser V al Ser 
65 70 

<210> 121 
<211> 67 
<212> PRT 

<213> Homo sapiens 
<400> 121 

Asn Gin Pro Lys C ys Pro Thr Mec 

1 5 JjJ Trp Ile L Vs Lys Met Trp 

His Ile Tyr Thr Met Glu Tyr Tyr Ala Al» ti t 

20 ^ A f* Ala Ile ^ Asn Asp Glu Phe 

30 

,IS tl V " »* ^ T - « 4 « 5 - «- ^ xx. XX. x« s « r 

- te oln „„ G1 „ „ lys His Arg iie sar l>u 

Gly Gly Asn 
65 



<210> 122 
<211> 65 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (28) 

<223> Xaa equals stop translation 
<400> 122 

- «- ^ cy « Pro £ „ _ ^ ^ ^ ^ ^ ^ ^ ^ 

T» - ^ »j V,, Glu ^ ^ „. Ma ^ L ^ ^ 

«• v.x P >« cys Ars A ,„ Thr ^ j° 

45 
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Met Gin Glu Gin Lys Thr Lys Tyr Tyr Met Phe Ser Leu lie Ser Gly 
50 55 60 

Ser 
65 



<210> 123 

<211> 90 

<212> PRT 

<213> Hoino sapiens 



<400> 123 
Leu His Phe Leu 
1 

His Ser Val Thr 
20 

Asn Leu Cys Leu 
35 

Val Ala Gly Thr 
50 

Phe Leu Ala Glu 
65 



Phe Ser Phe Leu 
5 

Arg Leu Glu Cys 

Pro Gly Ser Ser 
40 

Ala Gly Thr Cys 
55 

Met Gly Phe His 
70 



Phe Phe Phe Phe 
10 

Ser Gly Thr lie 
25 

Asn Ser Pro Ala 



Arg Arg Ala Gin 
60 

His Val Gly Arg 
75 



Glu Thr Gin Ser 
15 

Ser Ala His Cys 
30 

Ser Ala Ser Arg 
45 

Leu He Phe Val 



Asp Gly Leu Asp 
80 



Leu Asn Leu Val He His Pro Pro Arg Ser 
85 90 



<210> 124 

<211> 90 

<212> PRT 

<213> Homo sapiens 



<220> 

<221> SITE 
<222> (84) 

<223> Xaa equals scop translation 



<400> 124 

Leu Arg He Leu 

1. 

Thr Leu Leu Pro 
20 

Gly Leu Asn Leu 
35 

Val Ala Gly Thr 
.50 



Cys His He Tyr 
5 

Met Leu Glu Tyr 

Leu Gly Ser Ser 
40 

Thr Gly Met His 
55 



Leu Phe He Phe 
10 

Ser Cys Met He 
25 

Asn Pro Pro He 



Pro Leu Pro Trp 
60 



Arg Asp Ser Leu 
15 

He Ala His Tyr 
30 

Ser Ala Ser Gin 
45 

Leu He Phe Lys 
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Phe Pro Val" Glu Met Gly Ser Cys Tyr Val Ala Gin Ala Val Leu Lys 

65 70 75 so 

Leu Leu Ala Xaa Ser Asn Pro Pro lie Ser 

85 90 



<210> 125 

<211> 68 

<212> PRT 

<213> Homo sapiens 

<400> 125 

Glu Cys Ser Gly Thr He Ser Ala His Cys Asn Leu Cys Leu Pro Gly 
15 10 15 

Ser Ser Asn Ser Pro Ala Ser Ala Ser Arg Val Ala Gly Thr Ala Gly 
20 25 30 

Thr Cys Arg Arg Ala Gin Leu He Phe Val Phe Leu Ala Glu Met Gly 
35 40 45 

Phe His His Val Gly Arg Asp Gly Leu Asp Leu Asn Leu Val He His 
50 55 60 

Pro Pro Arg Ser 
65 



<210> 126 

<211> 69 

<212> PRT 

<213> Homo sapiens 

<400> 126 

Glu Cys Ser Gly Ala He Ser Ala 
1 5 

Ser Ser Tyr Ser Pro Ala Ser Ala 
20 

Arg Cys Ala Pro Pro His Leu Ala 
35 40 

Gly Phe Arg His Val Gly Gin Ala 
50 55 

Asp Pro Pro Thr Ser 
65 



His Cys Asn Leu .Arg Leu Pro Gly 
10 15 

Ser Gin Val Ala Gly He Thr Tyr 
25 30 

Ser Phe Val Phe Leu Val Glu Met 
45 

Gly Leu Glu Leu Leu Thr Ser Giv 
60 



<210> .127 

<211> 83 

<212> PRT 

<213> Homo sapiens 



f 



; PCT/USOO/07722 
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<400> 127 

lie Phe Asd Lys Pro 
1 5 

Phe Asn Lys Trp Cys 
20 

Lys Leu Asp Pro Phe 
35 

lie Lys Asp Leu Asn 
50 

Asn Leu Gly He Thr 
65 

Ser Lys Thr 



Glu Lys Asn Lys Gin Trp 
10 

Trp Glu Asn Trp Leu Ala 
25 

Leu Thr Pro Tyr Thr Lys 
40 

Val Arg Leu Lys Thr He 
55 

He Gin Asp lie Gly Met 
70 75 



Gly Lys Asp Ser Leu 
15 

He Cys Lys Lys Leu 
30 

He Asn Ser Arg Trp 
45 

Lys Thr He Glu Glu 
60 

Gly Lys Asp Phe Met 
80 



<210> 128 
<211> 83 
<212> PRT 

<213> Homo sapiens 



<220> 

<221> SITE 
<222> (20) 

<223> Xaa equals stop translation 
<400> 128 

Val Leu Asp Lys Gly Thr Lys Lys Thr Gin Trp Val Lys Phe Ser Leu 
I 5 10 15 

Phe His He Xaa Cys Trp Glu Asn Trp He Ser Thr Cys Lys Arg Met. 
20 25 30 

Lys Leu Asp Pro Tyr Leu Thr Pro Arg Ala Lys Val Asn Ser Lys Gin 
35 40 , 45 

He Lys Asp Leu Asn He Arg Leu Glu Ser Val Lys His Leu Gly Glu 
50 55 60 

*sn He Gly Lys Lys Leu He His He Gly Leu Gly Asn Asp Phe Ser 
* 65 70 75 80 



Asp Arg Thr 



<210> 129 
<211> 164 
<212> PRT 

<213> Homo sapiens 
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A^Thr^s Ala Lys He Asp Lys Trp Asp Leu He Lys Leu Lys Ser 
1 5 10 

Phe Cys Thr Ala Lys Gin Thr Thr He Arg Val Asn Arg Gin Ala Thr 
20 25 

Glu Trp Glu Lys He Phe Ala Thx Tyr Leu Ser Asp Lys Gly Leu Leu 

35 40 
Ser Gly He Cys Asn Glu Leu Lys Gin He Tyr Lys Lys Lys Thr Asn 



50 



55 



A sn Pro He Lys Lys Trp Ala Lys Asp Met Asn Arg His Phe Ser Lys 



65 



70 



Glu Asp lie Tyr Ala Ala Lys Lys His Met Lys Lys Cys Ser Pro Ser 



85 



90 



Leu Ala He Arg Glu Met: Gin He Lys Thr Thr Met: Arg Tyr His Leu 

105 ±xu 



100 



— -i ji a t -ifq t vs Ser Gly Asn Asn Arg Cys 
Thr Pro Val Arg Met Ala lie lie Lys Lys ber ^xy ^ 



115 



120 



Trp Arg Gly Cys Gly Glu He Gly Thr Leu Leu His Cys Trp Trp Asn 

130 135 
Cys Lys- Leu Val Gin Pro Leu Trp Lys Ser Val Trp Arg Phe Leu Arg 
145 150 155 

Asp Leu Glu Leu 



<210> 130 

<211> 149 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (9) 

<223> Xaa equals stop translatic 
<220> 

<221> SITE 
<222> (34) 

<223> Xaa equals stop translate 

<220>-. 
<221> SITE 
<222> (127) 

<223> Xaa equals stop translate 
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<220> 

<221> SITE 
<222> (128) 

<22 3> Xaa equals stop translation 
<220> 

<221> SITE 
<222> (134) 

<22 3> Xaa equals stop translation 

Ala°Met 3 Lys Ala Arg Thr Asn Lys Xaa Asp Tyr He Thr Leu Lys Ser 
1 5 10 15 

Phe Tyr Arg Ala Lys Glu lie lie Asp Lys Met Lys Arg Gin Ser Thr 
20 25 30 

Glu Xaa Glu Lys He Phe Val Asn His lie Ser Asp Asn Arg Leu Leu 
35 40 45 

Ser Lys Asn Leu Arg Lys Ser He Ala Lys Lys Lys Thr Lys Thr Gin 
50 .55 60 

Leu Lys Asn Arg Pro Ser Thr Arg He Asn Lys His Phe Pro Lys Glu 
65 ™ 75 80 

Asp He Lys Ser Gly Gin Gin Val Tyr Glu Asn Val Phe Asn He He 
85 90 95 

Asn His' Gin Ala Asn Ala Lys Pro He He Lys Lys Ser lie Asp Asn 



100 



105 HO 



Lys Leu Ala Arg Tyr Arg Glu Thr Lys Thr Leu Leu His Cys Xaa Xaa 
115 120 125 

Glu Cys Lys Leu Val Xaa Pro Leu Trp Lys Thr He Gin Arg Leu Leu 
130 135 140 

Lys Lys lie Lys Leu 
145 



<210> 131 

<211> 58 

<212> PRT 

<213> Homo sapiens 

<400> 131 _ , _ 

Gly Arg Val Tyr Val Gly Asn Val Ala Trp Met His He Leu Val Ala 
1 5 10 15 

Arg Glu Leu Glu Gin Arg Ala Ala Leu Met Gly Gly Gin Val Tyr Phe 
20 25 30 
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Cys Tyr Asp Lys Ser Pro Tyr Lys Ser Tyr Glu Asp Phe Asn Met Gl" 

40 45 

Phe Leu Ser Pro Cys Gly Leu Arg Leu H« 
50 55 



<210> 132 
<211> 58 
<212> PRT 

<213> Homo sapiens 
<400> 132 

Gly Arg Val Tyr Val Gly Asn Val Ala Trp Met. His Val Leu Ala Ala 

5 10 15 

Arg Glu Leu Glu Gin Arg Ala Ala Leu Met Gly Gly Gin Val Tyr Phe 
20 25 30 

Cys Tyr Asp Asp Ser Pro Tyr Lys Ser Tyr Glu Asp Phe Asn Met Glu 

40 45 

Phe Leu Gly Pro Cys Gly Leu Arg Leu Val 
50 55 



<210> 133 
<211> 29 
<212> PRT 

<213> Homo sapiens 
<400> 133 

Arg His Phe Gly Tyr Lys Pro Leu Phe Ser Trp Glu Glu Ser Arg Ala 

Arg Thr He His Trp Val Gin Ala Met Glu Gly Ser Ala 
20 25 



<210> 134 
<211> 29 
<212> PRT 

<213> Homo sapiens 
<400> 134 

Arg His Phe Gly Tyr Val Pro Leu Phe Ser Trp Glu Asp Ser Arg Thr 

5 10 15 

Arg Thr He Arg Trp Val Gin Ala Val Glu Gly Ser Ala 
20 25 



<210> 135 
<211> 19 
<212> PRT 
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<213> Homo sapiens 
<400> 135 

£sn Pro Tyr Thr Leu Ala Val Ala Asn Thr Thr Phe Thr Val Ser Thr 
1 5 10 15 



Asn Lys Ala 



<210> 136 
<211> 19 
<212> PRT 

<213> Homo sapiens 
<400> 136 

Asn Pro Tyr Thr Leu Ala Val Ala Ser Thr Thr Phe Thr Val Ser Thr 
15 10 15 



Asp Lys Ala 



<210> 137 
<211> 171 
<212> PRT 

<213> Homo sapiens 
<400> 137 

He Glu Val He Asn Val Asp Gly Thr Lys Arg Arg Thr Leu Leu Glu 
1.5- 10 15 

Asp Lys Leu Pro His lie Phe Gly Phe Thr Leu Leu Gly Asp Phe He 
20 25 30 

Tyr Trp Thr Asp Trp Gin Arg Arg Ser He Glu Arg Val His Lys Val 
35 40 . 45 

Lys Ala Ser Arg Asp Val He He Asp Gin Leu Pro Asp Leu Met Gly 
50 55 60 

Leu Lys Ala Val Asn Val Ala Lys Val Val Gly Thr Asn Pro Cys Ala 
65 70 75 80 

Asp Arg Asn Gly Gly Cys Ser His Leu Cys Phe Phe Thr Pro His Ala 
85 90 95 

Thr Arg Cys Gly Cys Pro He Gly Leu Glu Leu Leu Ser Asp Met Lys 
100 105 HO 

Thr Cys He Val Pro Glu Ala Phe Leu Val Phe Thr Ser Arg Ala Ala 
115 120 125 

He His Arg He Ser Leu Glu Thr Asn Asn Asn Asp Val Ala He Pro 
130 135 140 
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Leu Thr Gly Val Lys Glu Ala Ser Ala Leu Asp Phe Asp Val Ser Asn 
145 150 155 160 

Asn His lie Tyr Trp Thr Asp Val Ser Leu Lys 
165 170 



<210> 133 
<211> 171 
<212> PRT 
<213> Homo sapiens 

<220> 

<221> SITE 
<222> (51) 

<22*3> Xaa equals any of the naturally occurring L-amino acids 
<400> 138 

Leu Gin Val lie Asn Val Asp Gly Thr Lys Arg Arg Thr Leu Leu Glu 
15 10 15 

Asp Lys Leu Pro His lie Phe Gly Phe Thr Leu Leu Gly Asp Phe lie 
20 25 30 

Tyr Trp Thr Asp Trp Gin Arg Arg Ser lie Glu Arg Val His Lys Val 
35 40 45 

Lys Ala Xaa Arg Asp Val lie lie Asp Gin Leu Pro Asp Leu Met Gly 
56 55 60 

Leu Lys Ala Val- Asn Val Ala Lys Val Val Gly Thr Asn Pro Cys Ala 
65 70 75 80 

Asp Arg. Asn Gly Gly Cys ' Ser His Leu Cys Phe Phe Thr Pro His Ala 
85 90 95 

Thr Arg Cys Gly Cys Pro He Gly Leu Glu Leu Leu Ser Asp Met Lys 
100 105 110 

Thr Cys He Val" Pro Glu Ala Phe Leu Val Phe Thr Ser Arg Ala Ala 
115 120 125 

lie His Arg lie Ser Leu Glu Thr Asn Asn Asn Asp Val Ala He Pro 
130 135 140 

Leu Thr Gly Val Lys Glu Ala Ser Ala Leu Asp Phe Asp Val Ser Asn 
145 150 155 . 160 

Asn His He Tyr Trp Thr Asp Val Ser Leu Lys 
165 170 



<210> 139 
<211> 169 
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<212> ?HT 

<213> Homo sapiens 



<400> 139 
Met lie Glu Ser 
1 

Asp Asp Leu Pro 
20 

Tyr Trp Thr Asp 
35 

Ser Gly Arg Asn 
50 

Asp lie Leu Val 
55 

Met His Asn Asn 



Gly His Arg Cys 
100 

Arg Asn Cys Ser 
115 

Ala He Ser Arg 
13P 

Leu Pro "Leu His 
145 



Ser Asn Met Leu 
5 

His Pro Phe Gly 



Trp Asn Leu His 
40 

Arg Thr Leu He 
55 

Phe His Ser Ser 
70 

Gly Gin Cys Gly 
85 

Gly Cys Ala Ser 



Pro Pro Thr Thr 
120 

Met He Pro Asp 
135 

Gly Leu Arg Asn 
150 



Gly Gin Glu Arg 
10 

Leu Thr Gin Tyr 
25 

Ser He Glu Arg 



Gin Gly His Leu 
60 

Arg Gin Asp Gly 
75 

Gin Leu Cys Leu 
90 

His Tyr Thr Leu 
105 

Phe Leu Leu Phe 



Asp Gin His Ser 
140 

Val Lys Ala He 
155 



Val Val He Ala 
15 

Ser Asp Tyr He 
30 

Ala Asp Lys Thr 
45 

Asp Phe Val Met 



Leu Asn Asp Cys 
80 

Ala He Pro Gly 
95 

Asp Pro Ser Ser 
110 

Ser Gin Lys Ser 
125 

Pro Asp Leu He 



Asp Tyr Asp Pro 
160 



Leu Asp Lys Phe He Tyr Trp Val Asp 
165 



<210> 140 

<211> 168 

<212> PRT 

<213> Homo sapiens 



<220> 

<221> SITE 
<222> (52) 

<223> Xaa equals any of the naturally occurring L- amino 



<400> 140 

Val Leu Gin Val He Asn Val Asp 
1 5 

Glu Asp Lys Leu Pro His He Phe 
20 



Gly Thr Lys Arg Arg Thr Leu Leu 
10 15 

Gly Phe Thr Leu Leu Gly Asp Phe 
25 30 
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He Tyr Trp Thr Asp Trp Gin Arg Arg Ser lie Glu Arg v.l His Lvs 

40 45 

Val Lys Ala Xaa Arg Asp Val He lie Asp Gin Leu Pro Asp Leu Met 

55 60 
Gly Leu Lys Ala Val Asn Val Ala Lys Val Val Gly Thr Asn Pro Cys 

70 7 5 80 

Ala Asp Arg Asn Gly Gly Cys Ser His Leu Cys Phe Phe Thr Pro His 

85 90 95 

Ala Thr Arg Cys Gly Cys Pro He Gly Leu Glu Leu Leu Ser Asp Met 

105 110 

Lys Thr Cys He Val Pro Glu Ala Phe Leu Val Phe Thr Ser Arg Ala 

120 125 

Ala lie His Arg He Ser Leu Glu Thr Asn Asn Asn Asp Val Ala He 

135 140 

Pro Leu Thr Gly Val Lys Glu Ala Ser Ala Leu Asp Phe Asp Val Ser 



150 

Asn Asn His lie Tyr Trp Thr Asp 
165 



<210> 141 
<211> 464 
<212> PRT 

<213> Homo sapiens 



155 



160 



<400> 141 
Pro Lys Pro Thr Leu Leu Al 



a Gin Pro Gly Pro Val Val 



Phe Pro Gly 



10 15 



Lys Ser Val lie Leu Arg Cys Gin Gly Thr Phe Gin Gly Met Arg Phe 

25 30 ' 

Ala Leu Leu Gin Glu Gly Ala His Val Pro Leu Gin Phe Arg Ser Val 

40 45 



Ser Gly Asn Ser Ala Asp Phe Leu Leu His Thr Val Gly Ala Glu Asp 

55 60 

Ser Gly Asn Tyr Ser Cys He Tyr Tyr Glu Thr Thr Met Ser Asn Arg 

70 75 80 

Gly Ser Tyr Leu Ser Met Pro Leu Met He Trp Val Thr Asp Thr Phe 



95 



Pro Lys Pro Trp Leu Ph 



100 



e Ala Glu Pro Ser Ser . Val Val 



105 



Pro Met Gly 
110 
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Gin Asn Val Thr Leu Trp Cys Arg Gly Pro Val His Gly Val Gly Tyr 
115 120 125 

lie Leu His Lys Glu Gly Glu Ala Thr Ser Met Gin Leu Trp Gly Ser 
130 135 140 

Thr Ser Asn Aso Gly Ala Phe Pro lie Thr Asn lie Ser Gly Thr Ser 
145 ' 150 155 16° 

Met Gly Arg Tyr Ser Cys Cys Tyr His Pro Asp Trp Thr Ser Ser lie 
165 170 175 

Lvs lie Gin Pro Ser Asn Thr Leu Glu Leu Leu Val Thr Gly Leu Leu 
180 185 190 

Pro Lys Pro Ser Leu Leu Ala Gin Pro Gly Pro Met Val Ala Pro Gly 
195 200 205 

Glu Asn Met Thr Leu Gin Cys Gin Gly Glu Leu Pro Asp Ser Thr Phe 
210 215 220 

Val Leu Leu Lys Glu Gly Ala Gin Glu Pro Leu Glu Gin Gin Arg Pro 
225 230 235 240 

Ser Gly Tyr Arg Ala Asp Phe Trp Met Pro Ala Val Arg Gly Glu Asp 
245 250 255 

Ser Gly He Tyr Ser Cys Val Tyr Tyr Leu Asp Ser Thr Pro Phe Ala 
260 265 270 

Ala Ser Asn His Ser Asp Ser Leu Glu He Trp Val Thr Asp Lys Pro 
275 280 285 

Pro Lys Pro Ser Leu Ser Ala Trp Pro Ser Thr Met Phe Lys Leu Gly 
290 295 300 

Lys Asp He Thr Leu Gin Cys Arg Gly Pro Leu Pro Gly Val Glu Phe 
305 310 315 320 

Val Leu Glu His Asp Gly Glu Glu Ala Pro Gin Gin Phe Ser Glu Asp 
325 330 335 

Gly Asp Phe Val He Asn Asn Val Glu Gly Lys Gly He Gly Asn Tyr 
340 345 350. 

Ser Cys Ser Tyr Arg Leu Gin Ala Tyr Pro Asp He Trp Ser Glu Pro 
355 360 3S5 

Ser Asp Pro Leu Glu Leu Val Gly Ala Ala Gly Pro Val Ala Gin Glu 
. 370 375 380 

Cys Thr Val Gly Asn He Val Arg Ser Ser Leu He Val Val Val Val 
385 " 390 395 400 



Val Ala Leu 



Gly Val Val Leu Ala lie Glu Trp Lys Lys Trp Pro Arg 
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405 410 415 

Leu Arg Thr Arg Gly Ser Glu Thr Asp Gly Arg Asp Gin Thr lie Ala 
420 425 430 

Leu Glu Glu Cys Asn Gin Glu Gly Glu Pro Gly Thr Pro Ala Asn Ser 
435 440 445 

Pro Ser Ser Thr Ser Gin Arg He Ser Val Glu Leu Pro Val Pro He 
450 455 460 



<210> 142 

■<211> 463 

<2.12> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (9) 

<223> Xaa equals any of the naturally occurring L- amino acids 
<400> 142 

Pro Asn Pro Leu Ser Trp His Ser Xaa Pro Val Val Phe Pro Gly Lys 
15 10 15 

Ser Val' He Leu Arg Cys Gin Gly Thr Phe Gin Gly Met Arg Phe Ala 
20 25 30 

Leu Leu Gin Glu Gly Ala His Val Pro Leu Gin Phe Arg Ser Val Ser 
35 40 45 

Gly Asn Ser Ala Asp Phe Leu Leu His Thr Val Gly Ala Glu Asp Ser 
50 55 60 

Gly Asn Tyr Ser Cys He Tyr Tyr Glu Thr Thr Met Ser Asn Arg Gly 
65 70 75 80 

Ser Tyr Leu Ser Met Pro Leu Met He Trp Val Thr Asp Thr Phe Pro 
85 90 95 

Lys Pro Trp Leu Phe Ala Glu Pro Ser Ser Val Val Pro Met Gly Gin 
100 105 110 

Asn Val Thr Leu Trp Cys Arg Gly Pro Val His Gly Val Gly Tyr He 
115 120 125 

Leu His Lys Glu Gly Glu- Ala Thr Ser Met Gin Leu Trp Gly Ser Thr 
130 135 140 



Ser Asn Asp Gly Ala Phe Pro He Thr Asn He Ser Gly Thr Ser Met 
145 150 155 160 
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Gly Arg Tyr Ser Cys Cys 
165 

lie Gin Pro Ser Asn Thr 
180 

Lys Pro Ser Leu Leu Ala 
195 

Asn Met Thr Leu Gin Cys 
210 

Leu Leu Lys Glu Gly Ala 
225 230 

Gly Tyr Arg Ala Asp Phe 
245 

Gly lie Tyr Ser Cys Val 
260 

Ser Asn His Ser Asp Ser 
275 

Lys Pro Ser Leu Ser Ala 
290 

Asp lie Thr Leu Gin Cys 
305 310 

Leu Glu His Asp Gly Glu 
325 

Asp Phe Val lie Asn Asn 
340 

Cys Ser Tyr Arg Leu Gin 
355 

Asp Pro Leu Glu Leu Val 
370 

Thr Val Gly Asn lie Val 
385 390 

Ala Leu Gly Val Val Leu 
405 

Arg Thr Arg Gly Ser Glu 
420 ' 

Glu Glu Cys Asn Gin Glu 
435 



Tyr His Pro Asp Trp 
170 

Leu Glu Leu Leu Val 
185 

Gin Pro Gly Pro Met 
200 

Gin Gly Glu Leu Pro 
215 

Gin Glu Pro Leu Glu 
235 

Trp Met Pro Ala Val 
250 

Tyr Tyr Leu Asp Ser 
265 

Leu Glu lie Trp Val 
280 

Trp Pro Ser Thr Met 
295 

Arg Gly Pro Leu Pro 
315 

Glu Ala Pro Gin Gin 
330 

Val Glu Gly Lys Gly 
345 

Ala Tyr Pro Asp lie 
360 

Gly Ala Ala Gly Pro 
375 

Arg Ser Ser Leu lie 
395 

Ala lie Glu Trp Lys 
410 

Thr Asp Gly Arg Asp 
425 

Gly Glu Pro Gly Thr 
440 



Thr Ser Ser lie Lys 
175 

Thr Gly Leu Leu Pro 
190 

Val Ala Pro Gly Glu 
205 

Asp Ser Thr Phe Val 
220 

Gin Gin Arg Pro Ser 
240 

Arg Gly Glu Asp Ser 
255 

Thr Pro Phe Ala Ala 
270 

Thr Asp Lys Pro Pro 
285 

Phe Lys Leu Gly Lys 
300 

Gly Val Glu Phe Val 
320 

Phe Ser Glu Asp Gly 
335 

lie Gly Asn Tyr. Ser 
350 

Trp Ser Glu Pro Ser 
365 

Val Ala Gin Glu Cys 
380 

Val Val Val Val Val 
400 

Lys Trp Pro Arg Leu 
415 

Gin Thr lie Ala Leu 
430 

Pro Ala Asn Ser Pro 
445 
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Ser Ser Thr Ser Gin Arg lie Ser Val Glu Leu Pro Val Pro He 
450 455 460 



<210> 143 

<211> 152 

<212> PRT 

<213> Homo sapiens 

<400> 143 

Phe Asp Pro Asn Phe Lys Arg He Gly Ala Phe Trp Gin Trp Asp Asp 
1 5 -10 15 

Asp Lys Asn Phe Trp Arg Phe Leu Ala Leu Phe Ala Thr Val Gin lie 
20 25 30 

Leu Val Thr Phe Phe He Ser Asn He Leu Asn Trp Asp Ser Leu Ala 
35 40 45 

Gin Gly Leu Gly Ser He He Gly Ser Leu Gly Leu Leu Val Glu Ser 
50 55 60 

Leu Leu Pro Leu Pro Gin He Ala He Leu Tyr Lys Leu Lys Ser Val 
65 70 75 80 

Gin Gly Phe Lys Leu He Leu Leu Val Ser Trp Leu Cys Gly Asp Thr 
85 90 95 

Leu Lys He Thr Tyr Leu He Phe Gly Ala Lys Asn He Ser Ala Leu 
100 105 HO 

Phe Val He Phe Ala Leu Phe Gin Met Ser Leu Asp Phe Tyr He Gly 
115 120 125 

Gly Gin Tyr He Tyr Tyr Arg Tyr Tyr Tyr Pro Lys Leu Arg His Gin 
130 135 140 

His His Pro Asn Asp Ser Asn Ser 
145 150 



<210> 144 

<211> 139 

<212> PRT 

<213> Homo sapiens 

<400> 144 

Phe Asp Pro His His Phe Trp Gin Trp Ser Ser Phe Ser Asp Tyr Val 
15 10 15 

Gin Cys Val Leu Ala Phe Thr Gly Val Ala Gly Tyr He Thr Tyr Leu 
20 25 30 



Ser He Asp Ser Ala Leu Phe Val Glu Thr Leu Gly Phe Leu Ala Val 
35 40 45 
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Leu Thr Glu Ala Met 
50 

His Gin Ser Thr Glu 
65 

Ser Gly Asp Ala Phe 
85 

Leu Gin Phe Ser Val 
100 

He Leu Gly Gin Ala 
115 

Pro His Ala Val His 
130 



Leu Gly Val Pro Gin Leu 
55 

Gly Met Ser He Lys Met 
70 75 

Lys Thr Ala Tyr Phe Leu 
90 

Cys Gly Leu Leu Gin Val 
105 

Tyr Ala Phe Ala Arg His 
120 

Pro Thr Gly Thr Lys Ala 
135 



Tyr Arg Asn His Arg 
60 

Val Leu Met Trp Thr 
80 

Leu Lys Gly Ala Pro 
95 

Leu Val Asp Leu Ala 
110 

Pro Gin Lys Pro Ala 
125 



<210> 145 
<211> 78 
<212> PRT 

<213> Homo sapiens 



<400> 145 

His Leu Arg Ser Gly Val Gin Asp Tyr Pro Gly Gin His Gly Lys He 
15 10 15 

Pro Ser Leu Leu Lys He Gin Glu Leu Ala Gly His Gly Gly Arg Cys 
20 - - 25 30 

Leu Gin Ser Gin Leu Leu Arg Arg Leu Arg Gin Glu Asn His Leu Asn 
35 40 45 

Ser Gly Gly Arg Gly Cys Ser Glu. Pro Lys Ser His Leu Cys lie Pro 
50 55 60 

Ala Trp Val Thr Glu Gly Asp Ser Val Ser Lys Gin Asn Lys 
65 70 75 



<210> 146 
<211> 78 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (34) 

<223> Xaa equals stop translation 
<400>- 146 

His Leu Arg Ser Gly Val Gin Asp Gin Pro Gly Gin His -Gly Lys Thr 
15 10 15 
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Ser Phe Leu Leu Lys He Gin Lys Leu Ma Gly Arg He Gly Arg Cys 

20 25 
L eu Xaa Ser Gin Leu Leu Gly Arg Leu Arg Gin Glu Asn His Leu Asn 



35 40 



Le u Gly Gly Arg Gly Cys Ser Glu Pro Arg Leu Ser His Cys Thr Pro 

50 55 

Ala Trp Ala Thr Ala Gin Asp Ser Val Ser Lys Lys Lys Lys 
65 70 75 
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